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® es Three of the six 1750-hp, 
3575-rpm, 2300-volt Allis- 
Chalmers two-pole motors 
providing unusually quiet 
drives forboiler feed pumps. 
Mi | A | | | | 


at Houston’s New Webster Station 


Weather-protected Allis-Chalmers motors are used through- 
out the modern outdoor Webster Station of Houston Lighting 
and Power Company. They provide low-cost outdoor installa- 
tion plus dependable operation under all weather conditions. 

These motors are but a few of the complete line of motors 
Allis-Chalmers builds for power plant service. Check with the 
A-C office in your district or write Allis-Chalmers, Power 
Equipment Division, Milwaukee 1, Wisconsin. A-4832 


a Two 350-hp, 1170-rpm, 440-volt Allis- 
r% ' Chalmers condensate pump motors. 


One of four 1250-hp, 880-rpm, 2300-volt =—— 
cage motors driving forced-draft fans. 


LIS-CHALME 


| 


Four 800-hp, 514-rpm, 
2300-volt vertical Allis- 
Chalmers circulating 
water pump motors. 


Engineers and Constructors - 
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Progress in Engineering During 1955 
Reviewed by AIEE Technical Committees 


At the end of 1955, outstanding developments in the field of electrical engi- 
neering are considered and evaluated 


Engineering Developments 1955 


A pictorial review is presented to augment the developments described 


Published monthly by Benjamin Franklin’s Priceless Gift to Electrical Engineering 
American Institute 


In celebration of the 250th Anniversary, a review is made of the many con- 
of Electrical Engineers 


tributions given by this brilliant scientist and inventor to electrical engineering 


Closed-Circuit Television in the Bell System C. A. Bartlett 


Present intercity and local closed-circuit television systems and associated 


problems are covered 





High-Temperature Problems of Rotating Electric Equipment for Aircraft 
O. I Buxton, Jr 
Problems encountered because of high temperatures and the particular nature 
of aircraft machines, as well as possible solutions, are discussed 


Advanced Concept of an Accessory Power Supply for Guided Missiles 
R. L. Zimmerman 


\ rocket-type gas generator system, designed as an independent power supply 


provides energy for guided missile use 


Development of an Interchangeable-Engine Generator Set 


To reduce the number of general-purpose engine generators it 


military development of a family of generators, including this 


Members Appraise AIEE H. L. Ruscl 


Results of the AIEE nation-wide membership survey, based on 


with a representative cross section of members, are included 
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for maximum dependability... 


Nothing was spared to provide the surest 
and most adequate supply of electrical 
energy for the huge motors, pumps and 
other equipment that make the Scranton 
Ordnance Plant, operated by the United 
States Hoffman Machinery Corporation, the 
largest and most modern of its type 
in the world. 

In production less than 18 months after 
the project was approved, the plant makes 
extensive use of Keystone-Hazaprene 5kv 
non-shielded cable. 

A typical application of this top-quality, 
yet economical cable is found in the plant’s 
forge shop. There, 1/conductor 750,000 mcm 
Keystone-Hazaprene 5kv non-shielded 
cables feed power from 3 - 5000 kva 
transformers to 12 - 600 hp and 12 - 450 hp 
pumps which provide hydraulic pressure 
for the main drawing and forging operations. 
These dependable power feeder cables are 
installed in interconnecting underfloor 
tunnels like the one shown above. 

You, too, can use Keystone cables to 
advantage in your operation. Ask for 
Bulletin H-463 for full details or write 
Hazard Insulated Wire Works, Division 
of The Okonite Company, Passaic, N. J. 


2A P 


world’s most modern 


shell plant specifies 


KEYSTONE 5KV CABLES 


insulated cables 
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STYLE L 
Liquid Cooled 


International offers a ce 
manium Power Rectifiers. For complete 
details on all types, request Bulletin crr-1. 


THE 


4A 


cARAAAAAAAVALAAA' 


Another 
engineering FIRST... 


by International! 





This 
thermodynamic design— 
developed in International’s 
Research Laboratories 
—sets new standards for 
heat dissipation 
in Germanium Power 
Rectifier Junctions. 








Finned copper housings—the most effi- 
cient heat exchangers yet adapted to power 


measuring less than 2” 


rectifiers in diam- 
eter, provide a total cooling surface of 58.3 

sq. inches! International’s Style F Germa- 

nium Power Rectifier utilizes this junction, 

which has been acclaimed by leaders in 

the engineering profession as the most 

advanced rectifier design in the industry. 

| | International’s Research Laboratories 
Convection Cooled and Production Facilities have produced a 
line of Germanium Power Rectifiers offer- 


mplete line of Ger ing unexcelled performance. Four years of 


field testing indicate efficiency up to 97%, 
with unlimited life expectancy. 12,000- 


hour tests show no change in forward or 


reverse resistance. Extremely low leakage 
current and low forward drop (lowest of all 
available metallic rectifiers ) emphasize the 


advantages of these units. D.C. output cur- 


rent ra’szes up to 2250 amps per assembly, 
and up to 100,000 amps in combination. 
The input voltage ranges up to 66 volts 
rms per junction, with an operation tem- 
perature range from —55° C to +75° C. 

The far-reaching research and develop- 
ment program of International assures you 
of greater rectification efficiency and reli- 
ability. A wire, letter or phone call to 
Application Advisory Department will 
bring an immediate and experienced 


recommendation for your application. 


International Rectifier 


Cc Oo R - e) 


EXECUTIVE OFFICES: 1521 E. GRAND AVENUE. EL SEGUNDO, CALIFORNIA 


NEW YORK: 501 
IN CANADA: ATLAS RADIO CORP., LTO 
WORLD'S LARGEST SGUPPListeR oF 


e mention ELECTRICAI 


MADISON AVE... PLAZA 3-4942*CHICAGO: 20 
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PUBLIC UTILITY USES 

BIDDLE IMPULSE CABLE FAULT LOCATOR 
TO DETECT INCIPIENT FAULTS 

AND AVERT SERVICE INTERRUPTIONS 


Indianapolis Power and Light Company “weeds out” incipient faults in their 4-K\ 
cables during off-peak periods, using a Biddle 25-KV 1.65 mf Impulse Cable Fault 
Locator with de proof tester. At last report, the practice has been so successful that no 
cireuit has failed in service after a proof test was made. Early records on the use of the 
Biddle equipment established the following statistics which are of interest to utility men 
and preventive maintenance advocates. Out of 55 1-KV cable circuits tested, 23 had a 
total of 46 incipient faults that failed under test. Of these, 10 occurred in junction box 
bushings, 13 in splices, 21 in cables, 2 in potheads. All failures were located with a 
detector, 90% without any difficulty. Several faults in splices and junetion box bush- 
ings cleared when the test set was switched to fault locating but they eventually broke 
down. A complete account of the experience ol the Indianapolis Power & Light 
Company with the Biddle Fault Locator has been written by John L. Redmond 
Distribution Engineer. Write fo: 
Bulletin 65P2-EE, 

Also available on request is an article 
by R. S. Gibbs, Philadelphia Electric 
Company, on “Cable Fault Locating 
Practices in Philadelphia.” Write for 
Bulletin 65P1-EE. — 





Complete Range of 
Biddle Impulse Cable 
Fault Locator Equipment 


Model 3, 25 KV, 1.65 MUF 

Model 4, 15 KV, 2.00 MUF 

Model 27 5 KV. 16 MI F 

Model 2 Detector for use with each of 
the Transmitters. 

Model | High Voltage Bridge and other 
accessories, 

{ complete list of owners of Biddle 
[mpulse Cable Fault Locators will be mailed 


New Dolly, available as an accessory with both } : > 
Models 4. and 5 Biddle Impulse Cable Fault Lo- to you when you write for Bulletin 


cating Transmitters for one-man easier handling. 65-EE, 














Biddle 


Dielectric Test Set 
Model 1-40 KV 


—for measuring d-c current at vollt- 
ages up to 40 kv when applied to the 
insulation of such equipment as 
generators, transformers. bushings 
and cable. 

considered safety features, 


ilation, sim- 


Carefully 
excellent output voltage reg 
ple operation, compact design. 
ties for making voltage and 
measurements at polarity 
been incorporated in this test set. 

The set has a current rating of 


ind facili- 

current 
either have 
25 milli 
amperes at short circuit, and current 
measurements can be made down to 0.5 
microamperes which is the first division 
on the microammeter. 

Overall dimensions are: height 19 
width 13% in., depth 20 in., weight 
lbs. All high voltage components are oil 
immersed, 

For complete details, des riptior 
specifications, and 


Bulletin 22-EE, 


prices write 


Biddle Co 
ch St., Phil 


*> send me to 


65P1 


JAMES G. BIDDLE CO. 
1316 ARCH STREET « PHILADELPHIA 7, PA. 
ELECTRICAL TESTING INSTRUMENTS © SPEED MEASURING INSTRUMENTS * LABORATORY & SCIENTIFIC EQUIPMENT 
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electric distribution systems 


wit SORGEL 


air-cooled transformers or substations 


INCREASE FEEDER CAPACITY AND EFFICIENCY BY 
TRANSMITTING ELECTRIC POWER AT HIGHER VOLTAGES TO LOAD CENTERS 


The most practical type transformers to step down 
voltages at load centers are SORGEL air-cooled dry- 
type transformers. They can be installed in almost 
any convenient place inside of buildings, without fire- 
proof vaults or other enclosures. SORGEL trans- 
formers are of the highest quality, and require little or 
no maintenance. No liquid to check nor replenish; 
small and compact; easy and convenient to install; 
economical operation. 


Increased efficiency—Because SORGEL transform- 
ers can be installed close to load centers, the result is 
shorter feeders, better voltage regulation, more effi- 
cient distribution, and lower wiring cost 


Complete Line 


V4 Kva to 2500 Kva, single phase. 

1 Kva to 3000 Kva, 3-phase, 2-phase and phase changing. 

All standard voltages, such as 120, 208, 240, 480, 600, 2400, 
4160, 4800, 7200, 13,200, up to 15,000 volts, and any inter- 


mediate or special lower voltages. 


Stock carried 

by jobbers in 

the following 
cities: 


Also special transformers 
and saturable reactors 


New York, N. Y. 
Buffalo, N. ¥ 
Roxbury, Mass. 
High Point, N. C 
Raleigh, N. C 
Philadelphia, Pa 
Cincinnati, Ohio 
Cleveland, Ohio 
Chicago, Ill. 
Rock Island, Ill 
Rockford, Ill. 
Richmond, Ind 
Louisville, Ky . 
Cedar mn g lowa Pe 
v w i 
he og 480/240 to 
Beaumont, Texas 240/120 volts 
Los Angeles, Calif 


Consult the classified section of your 


phone directory or write to factory 15 to 50 Kva 3-phase. 


Quiet operation—The noise level of SORGEL trans- 
formers is well below the established standards. This 
outstanding feature is appreciated where low noise 
levels are an important factor. For that reason they 
are particularly adaptable for indoor installations 
close to load centers 


Easy installation—Attached wall brackets, with slots 
for bolts, or floor mounting base. No separate mount- 
ing brackets nor junction boxes to make or buy. 


A perfect partner for substations—SORGEL trans- 
formers can also be incorporated in substations, com- 
plete with primary and secondary switchgear. They 
are procurable with any make of switchgear, and from 
any substation manufacturer. 





Re-examination 





Tested and 
approved by 
Underwriters’ 
Laboratories 

under the 





Service 








C 
| 
i 
a 
cornet 
pane 








rr 


100 Kva single phase 


Wall mounting type 





SORGEL ELECTRIC CO., 846 West National Avenue, Milwaukee 4, Wis. 


10 years’ experience in the development, manufacturing, and application of Transformers 
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SPRING COMPRESSION ASSEMBLY 
ASSURES PERMANENT GASKET JOINT 
EFFICIENCY IN NEW 0-B BUSHING 


Another Extra, Beyond ASA Standards, that 





accounts for high reliability and high value 


Proper performance of sealing gaskets in 
a bushing depends upon two factors: (A) A 
(B) Mainte- 


nance of this force despite slight dimen- 


definite compressive force. 


sional changes caused by expansion and 
contraction movements, and by any loss 
of original gasket volume. 

This is not a new discovery. Over 30 
years ago, O-B pioneered in a bushing as- 
sembly method that has since been almost 
universally adopted --spring compression 
assembly. Long ago, this worked a vast 
in:provement in bushing performance and 
reliability. With today’s more critical new 
designs to produce the slim, efficient ASA 
Standard, O-B’s long-proved compression 
spring assembly practice takes on added 
importance. Modern bushings, which de- 
pend upon the integrity of paper dielec- 


tric, must be protected with a total oil and 
moisture seal. 

At time of assembly, a simple jig meas- 
ures and sets the force exerted by the 
compression spring mechanism. Special 
parts retain this setting for the bushing’s 
life. Over the slight amplitude of expect- 
ed movement, this compression never var- 
ies. Gasket loading is measured, control- 
led, and un-changing, even after any 
volume loss. 

Spring compression assembly and de- 
pendable sealing practices are in no way 
covered by national standards. This is 
just one of many extra touches of quality, 
and one of many extra reasons for perform- 
ance, you will find in O-B’s new bush- 
ings. Specify O-B on your station equip- 
ment and put all these extras to work for 
you. 


¢ 
the heart of every ia Diva bushing 


4537.H 


JANUARY 1956 Please mention ELECTRICAL ENGINEERING when writing to advertis: 7A 





Where voices are 


powered 


by the sun 


-o 
wre 


A new kind of telephone sys- 
tem developed by Bell ‘Telephone 
Laboratories for rural areas is 
being operated experimentally by 
electric current derived from sun- 
light. Electric current is generated 
as sunlight falls on the Bell Solar 
Zattery, which a lineman is seen 


adjusting in position. 


The exciting achievement is 
made possible by two Labora- 
tories inventions—the solar bat- 
tery and the transistor. ‘The new 
system uses transistors to the com- 


plete exclusion of electron tubes. 


Transistors require little power 
and this power can be easily sup- 


plied by the solar battery. 


Compact and economical, the 
transistorized system can carry 
several voices simultaneously 
without interference. It has 
proved its ruggedness by stand- 
ing up to heat, cold, rain and 
lightning. It promises more and 
improved telephone service for 
rural areas and it typifies the 
Laboratories’ continuing efforts 
to make American telephony still 


better each year. 


BELL TELEPHONE LABORATORIES 


IMPROVING AMERICA’S TELEPHONE SERVICE PROVIDES CAREERS 
FOR CREATIVE MEN IN SCIENTIFIC AND TECHNICAL FIELDS 


Lineman mounting solar battery on pol 
near Americus, Ga. The battery supplies 
power directly to the line by day and 
also charges a storage battery for night 
time use, The solar battery contains 432 
specially prepared silicon cells, cus! 
ioned in oil and covered by glass. 








In sending and receiving terminals, transis 
tors are used as oscillators, amplifiers an 
regulators, and for signaling. 


One of the transistors (actual size) used in 
the new system. New ideas, new tools, new 
equipment and new methods had to be devel 
oped for this project. 
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At last, a termination that splices enamel, 
poly-vinyl acetal and similarly 

coated wire! No more scraping, no more 
dipping in solvents, no more 

damaged wire from embrittling or solder 
wicking when you use new 

Amplivar splices. They’re faster too; can be 
applied at a high rate of speed 

with AMP automatic machines. 

Amplivar splices are scarcely larger than 
the wires they connect yet 

mean more reliable, more uniform termina- 
tions of coil windings in your 

product. Positive multi-ring stripping with 
Amplivar Keystone Serration splices 


assures a perfect electrical connection. 


Send today for gg copy of 


our brochure AMP’s Creative 
Approach to Better Wiring. ©A-MP® 





AIRCRAFT-MARINE PRODUCTS, INC., 2100 Paxton Street, Harrisburg, Pa. 
in Canada: AIRCRAFT-MARINE PRODUCTS OF CANADA, LTD., 1764 Avenue Road, Toronto 12, Ontario, Canada 
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NOW...‘AeAll-purpos 
STON 


WAVEFORM ANALYSIS 


Response curves accurately displayed. 
Ideal for use with Weston intensity 
marker display. A fast, retrace sweep 
circuit with cathode follower output: 
prevents pattern distortion. 


SQUARE WAVE RESPONSE 


Weston \ 


Model 983 \ 


Oscilloscope P - SO ey OS Overshoot is only 2 to 5%. Rise Time 
is 0.1 Microsecond, Square wave de- 
picted 250 kc. 





PHASE MEASUREMENTS 

Model 983 is a high gain, wideband Oscilloscope designed to accurately 
reproduce waveforms comprising a wide band of frequencies. High sen- 
sitivity of 15 millivolts per inch RMS makes this “scope ideal for — 
SETTING RESONANT TRAPS...SIGNAL TRACING IN LOW 
LEVEL STAGES...AS A GENERAL NULL INDICATOR... for 
PHASE CHARACTERISTIC MEASUREMENT IN INDUSTRIAL 
APPLICATIONS...and for SWEEP FREQUENCY VISUAL ANALYSIS. 

The ’scope contains identical vertical and horizontal push-pull amplifiers 
with a choice of AC or DC coupling without affecting either sensitivity bitin ehidte: ebivald Mactolaal cuctle 
or band width. Both amplifiers have compensated step attenuators and cal amplifiers, 0-800 ke-0°, to 1 me 
cathode follower input. Jt has excellent square wave reproduction with within 2°; by internal adjustment 
overshoot of only 2 to 5%, with a rise time of 0.1 microsecond. The with gain controls at max 0° phase 
’scope response is essentially flat throughout the specified range of 4.5 mc shift possible on any specific fre- 
and is usable to 6 mc. quency to 6 mc. 

The unit has provisions for internal calibration, internal phased sine 
wave, and Z-axis intensity modulation. Reversal of polarity of both horizon- RESPONSE CHARACTERISTIC 
tal and vertical signals is easily accomplished by means of toggle switching. 
Tube replacements are non critical, and etched circuitry facilitates quick 
and rapid maintenance. 

The Model 983 Oscilloscope is now available through local distributors. 
For complete literature write WESTON Electrical Instrument Corporation, 
614 Frelinghuysen Avenue, Newark 5, New Jersey. 


Note flatness throughout specified 
range; to 3.6 mc down 1.5 db, at 4.5 
mc down 3 db, at 6 me down 6 db. 


| 
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MAINE—The 69 kv B Series Power 
Fuses shown at the left are in 
service for Maine Public Service 
Company at Presque Isle 


TEXAS—Below are some 138 
kv Type HMH-1 Power Fuses 
in service at a Texas util*ty’s 
substation. The Type HMH-i 
is available in interrupting 
ratings up to 30,000 amps. 


v 


SAVE UTILITIES UP TO $49 
EACH TIME A FUSE BLOWS 


How much does it cost your company when a power fuse 
blows? Seventy cents to $3, or $5 to $50? By using inexpen- 
sive links instead of costly refills, Southern States power fuses 
may cut re-fusing costs as much as 800%. 


There are additional savings, too. In a matter of minutes 
a lineman can re-fuse the unit, saving valuable time. No 
factory servicing is necessary. Expensive stocks of spares are 
eliminated. Less storage space is required. These all add up 
to savings too sizable to overlook. That is why utilities coast 
to coast are using Southern States Power Fuses. 


These full dropout fuses are available to meet most require- 
ments: Voltage ratings from 7.5-161 kv, continuous current 
ratings from 50-400 amps, and interrupting ratings up to 
30,000 RMS amps. Southern States Power Fuses have the 
highest interrupting capacity of any expulsion type fuse. 





They are not simply oversize cutouts, but have high me- 
chanical strength to assure perfect performance for years, 
even after repeated operation. Snubber action allows the 
fuse holder to swing down to a cushioned, shock-free stop. 
Double-venting reduces shock force on insulators. Inter- 
changeability of tubes permits increases in continuous current 
and interrupting ratings without changing fuse mountings. 


Count the savings, check the advantages, and see why it 
will pay to use Southern States Power Fuses on your system. 


SOUTHERN STATES ceouipment corp. 


HAMPTON, GEORGIA 





IN CANADA: Dominion Cutout Co., Ltd., Toronto 
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These new S&C Time-Current Curves 
provide information on how to achieve 
precise co-ordination, and how to obtain the 
maximum number of protection points on 
your distribution system. 


With recommended applications and specific 
tolerances, these curves for S&C Positrol 
Fuse Links (including the EEI-NEMA 
K-speed) give valuable aid in selection of the 
proper speeds and ampere ratings. 


Also available is Data Sheet 600 containing 

information on adjustments for preloading, 

which is important where co-ordination 

involves (1) high precision, (2) oil circuit 

reclosers, or (3) links preloaded beyond 
ee their ratings. 











WRITE TODAY FOR o pecialisls é igh - ollage 
TCC FOLDER 550 AND Sf a £9, ie - ‘ 1910 


DATA SHEET 600 G Cc 








PROGRESS IN 


During 1955—Reviewed by 


AJOR ADVANCEMENTS have been made by 

electrical engineers in 1955 in the five fields of 

activities, as reported by numerous AIEE technical 
committees. 

In the communications field, growth in color television 
broadcasting occurred, so that in the United States there 
are now more than 300 stations equipped to transmit net- 
work color, 20 stations to originate live color, and 65 to 
originate color film. Schools as well as the military have 
installed closed-circuit television. Some 55,000 route miles 
of microwave radio systems are now in use for telephone, 
television, telemetering, telegraph, and related facilities. 
The Bell System is developing an automatic teletypewriter 
switching system for military use capable of employing line 


speeds up to 100 words per minute. New applications 


include a code converter to allow interconnection between 
telegraph systems of United States and Europe to take care 
of 


retrieval and language-translation systems. 


code and speed differences, as well as information- 


Improvements in artificial-light sources include high- 
output rapid-start fluorescent lamps, more efficient weather- 
duty mercury lamps, and smaller incandescent lamps. 
Supplementary electric heating units for installation in 
furnaces during spring and fall seasons are an efficient 
addition. 

In the industrial field, a new economical carbon dioxide 
gas-shielding process for welding steel has been widely 
adopted; high-frequency resistance heating has been found 
to be practical in fabricating welded metal tubing; auto- 
matic gauge control systems have been placed in operation 


in reduction mills in the metal industry; and a larger 


sealed ignitron has found many practical applications. 
Notable improvements in the power field include a major 
reduction in power-line carrier-current channel bandwidth, 
as well as reduction in the apparatus through the use of 
transistors. Cooling of large turbine generators by gaseous 


or liquid coolants has been successful. Circuit breakers 


with easily removed arc chutes to facilitate maintenance 


have been designed; two revolutionary gas-insulated 


transformers have been completed. Newly developed a-c 
network analyzers and digital computers now evaluate 
power-line losses. 

In scientific and electronics activities, 1955 marks the 
start of wide uses of digital computers for business applica- 
tions. All-transistor computers were constructed, some 
The 


year, 


memories. solar battery, 
last 


In the industrial electronics field, automation was 


utilizing magnetic-core 


announced as a research item was put into 


service. 
put into practice for mass production; automatic program- 
ming systems operate from magnetic tape to permit hours of 
preplanned Significant have 


operation. developments 
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ATEE Technical Committees 


been made in the field of nuclear instrumentation, including 
decade counting tubes and high-speed pulse-height ana- 
lyzers. Forty-two nuclear reactors for production of power, 


materials testing, or research are in or in advanced 


use 


stages of construction in 8 countries. 


Communication 


RADIO SYSTEMS 


[HE YEAR 1955 was marked by continued expansion of 
ne 


use of microwave radio for both public and industrial 


communications. There are now in operation in the 


United States some 55,000 route miles of such microwave 
systems providing over 9-million miles of telephone circuits, 
55,000 miles of television circuits, and thousands of miles of 
Che 
horn-reflector antenna made its appearance for the first 
[his 


antenna is capable of handling simultaneously signals in the 


telemetering, telegraph, and related facilities. new 


time during the year on some new microwave routes. 
4,000-, 6,000-, and 11,000-mc common-carrier bands, thus 
providing for future growth of facilities on these routes. 

Che year also saw application for military purposes of the 
recently discovered radio-propagation phenomena of tropo- 
spheric and ionospheric scatter for long-range transmission 
tor 


on frequencies above 40 mc. Tests were conducted 


6 months between Homestead, Fla., and a site near Havana, 


Sixty-foot antenna planned for Florida-Cuba uhf broad- 
band tropospheric scatter system 


1955 








Portable direction 
finder for 200 to 
3,400 kc 


Cuba, for a commercial tropospheric-scatter multichannel 
link to go into service during 1956, 

Other 
planned for service between Sardinia and Minorca in the 


similar commercial multichannel systems are 
Mediterranean, between Puerto Rico and Hispaniola in the 
West Indies, and between Goose Bay, Labrador, and 
Rimouski, Quebec, in Canada. 

Increasing growth of vhf mobile radio communication 
systems along turnpikes and toll roads in the United States 
occurred during 1955. 
1,300 toll 


construction. 


[here are now in operation some 


highways, with another 1,000 miles 


The 


these highways usually comprise a series of base stations at 


miles of 
under communications systems for 
strategic locations for 2-way communication with patrol 
and maintenance vehicles, the base stations being inter- 
connected by microwave radio or wire facilities. 

A new type of radio paging system has made its appear- 
ance. ‘This system operates in the 50—200-kc band using a 


loop-antenna system. A_ carrier-current transmitter 
adapted for voice modulation and transmission of audio 
tones for selective signaling is used. The receiving unit 


includes a selective device to produce an audible tone 
when the right code is transmitted. 

Newly designed radio equipments also include a compact 
single side-band suppressed carrier transmitter—receiver 
(60 watts peak power) for operation in the 3—15-mc band, 
as well as a 3-band battery- or line-operated portable 
direction finder for the marine, broadcast, and beacon 
bands between 200 and 3,400 kc. A newly developed 8- 
channel time-division multiplex equipment has recently 
been placed in service on two long-distance high-frequency 
radio circuits. 

In the field of radio navigation for aircraft, the outstand- 
ing event of the year was the declassification of the tactical- 
air-navigation (TACAN) system by the military services. 
This system, which has been under development since 1947, 
provides an aircraft with its distance and bearing to a 
of 0.2 


nautical 


and 0.25 
Crystal- 
controlled channels, 126 in number, are provided in the 


960-1,215-me band. 


ground beacon with an accuracy mile 


degree up to distances of 200 miles. 


The principle employed is that of a 
constant-duty-cycle distance-measuring-equipment (DME) 
pulse transponder with a superimposed rotating amplitude 
| 


Thus, distance and bearing are provided on 


modulation. 


ame channel. 
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TELEGRAPH SYSTEMS 
A NEW CODE CONVERTER was put into limited service trial 
allowing interconnection of start-stop printing-telegraph 
stations in the American TWX system with European sta- 
tions in the TELEX system. 
speed differences. 


This takes care of code and 


A transistorized radio-teletype converter was developed 
by the Signal Corps and the Western Union Telegraph 
Company to radio 


transform received frequency-shift 


signals into d-c form. Also for the Signal Corps, a “‘signal 
normalizer” was produced in which signals received on a 
time-division multiplex channel are regenerated and re- 
stored to the normal start-stop teleprinter cadence, avoiding 
added or dropped characters in operation over radio cir- 
Another Western Union 


cuits. military development, 


representing a new step in transistor application, resulted 


in a transmitter—distributor having a tape-sensing device, 
with all of the conventional electromechanical components 
except a tape-stepping solenoid replaced by transistors. 
Collins Radio announced development of a ‘“‘predicted- 
wave’’ detection system. It is said that this gives a 9-db 
radio 
systems and allows 40 synchronous 100-word-per-minute 


improvement over conventional frequency-shift 
teleprinter channels within a voice-frequency band. 

Development work by the Bell System is nearing com- 
pletion on a fully automatic teletypewriter switching system 
for military use. Capable of employing line speeds of 60, 
75, and 100 words a minute, this system will deliver a 
message in military form from origin to destination within 
minutes. Another development now going into service is 
a remote station-control system utilizing the stuntbox of the 
model 28 teletypewriter. 

Several manufacturers introduced new and improved 
models of facsimile equipment, including a fully automatic 
3-speed recorder for the U.S. Navy. 
able delay and amplitude-distortion corrective networks 


Conveniently adjust- 


were developed for facsimile and high-speed data trans- 


mission Circuits. 


TELEVISION AND AURAL BROADCASTING 


COLOR TELEVISION BROADCASTING ACTIVITY continued to 


grow rapidly throughout the year. Near the end of the 


This fully automatic continuous facsimile unit records 
weather maps and other data up to 18.8 inches wide on 
It operates at 30, 60, or 120 
scans per minute, and is especially designed for the 


dry electrosensitive paper. 


conditions of military usage 
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year more than 20 stations were equipped to originate live 
color. Approximately 65 stations were set up to originate 
color film and slides, and about 300 of the 364 network 
stations in 241 cities were equipped to transmit network 
color. Network color programming increased by approxi- 
mately 400 per cent over that produced in 1954. Twenty- 
one-inch color receivers replaced the 15-inch tube of 1954, 
and several new manufacturers entered the field. Simpli- 
fied color receivers were produced and offered at a reduced 
price over the sale price of 1954. 

October 
25th, 1955, found 21 stations in operation with 8 additional 


Thirty-four con- 


Educational television continued to expand. 


stations in the process of construction. 
struction permits had been granted by the Federal Com- 
munications Commission (FCC), with 16 additional appli- 
cations on file. 

The universities and colleges took the lead in the use of 
closed-circuit television, while a few high schools had in- 
stalled closed-circuit facilities. A number of medical and 
dental colleges installed closed-circuit television and its 
value now has been enhanced by the development of the 
3-V color pickup camera and the color electron microscope 
Closed-circuit television was also installed by the military. 

In the’ field of standard broadcasting, new film and tape 
facilities have been devised to increase operational efficiency. 
Such equipment can provide the broadcast station with 
complete automatic operation over the major portions of 
the broadcast day. The programs, recorded on tape, are 
automatically placed between station breaks and commer- 
an auxiliary automatic control 


cial announcements by 


system working in conjunction with the tape recorder. 


COMMUNICATION THEORY 


CONTINUED KEEN INTEREST in communication theory is 
evident; applications ranging from the design of optimum 
filter circuits for detection to the design of information- 
retrieval systems and language-translation systems have 
been reported. Recently, a new theorem appeared which 
sets forth more clearly the meaning of channel capacity and 
theoretical limits on transmission rate for noisy channels. 
Some results were obtained regarding limits on transmission 
rate for discrete noisy channels, when the encoding delay is 
fixed. Finally, several new error detecting and correcting 
schemes have been advanced, which represent important 
steps in bridging the gap between what is theoretically 
possible and what is feasible in a practical system. 


General Applications 


DOMESTIC AND COMMERCIAL APPLICATIONS 
SUPPLEMENTAL ELECTRIC HEATING UNITS complete with 
controls are being marketed and installed for use in conven- 
These are 
relatively inexpensive units which are designed to be used 
during the mild spring and fall seasons to relieve the regular 


tional domestic forced-air fuel-fired furnaces. 


furnace of operation when it is most likely to be compara- 
tively inefficient. 

An interesting commercial electric-heating installation 
has been made in Tennessee which employs two electric 
boilers rated 450 kw and 300 kw, respectively. These boil- 
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This pilot installation is being used to conduct thermal- 
barrier tests on aircraft structures. The units employ 
clear quartz 1,000-watt lamps and can be adjusted to fit 


various aerodynamic contours. Similar installations 
have achieved up to 550 watts per square inch on short- 


cycle operation 


ers operate at a pressure of 250 pounds and the system in- 
cludes a steam accumulator consisting of two 48-inch by 18- 
foot drums. The accumulator is designed to carry the 
heating load of the building for 2 hours out of each day 
during the peak-load period of the local electrical utility 
time 


system. The boiler operation is controlled by a 


switch. 

The trend toward a trouble-free hermetically sealed heat- 
pump unit, which was reported last year, is continuing. 
Substantial progress has been made in increased reliability 
and efficiency. Experimental work is continuing on the 
use of small heat pumps in the 1!/.-2-hp range to be used as 
a base heat source with the cold peaks being taken care of by 
conventional heating sources. 

Interest in built-in domestic appliances has continued 
and more appliance manufacturers have entered the field. 
Some companies are now offering complete kitchens. 
There has been a growing interest in the use of color, with a 
greater variety of appliances now being offered in a choice 
of several colors. 


PRODUCTION AND APPLICATION OF LIGHT 


TREMENDOUS INCREASES in the manufacture and applica- 
The 
use of man-made light, measured in lumen hours, has 


tion of artificial light sources continue unabated. 


tripled during the past 10 years. 

The big sized 200-watt PS-30 incandescent lamp felt the 
influence of the trend toward smaller bulb sizes. A coiled- 
coil filament is placed in an A-25 bulb, over 1 inch shorter 
in length, and the result is a 3-per-cent increase in light, 
while base heating is decreased by the insertion of a heat- 
reflecting aluminum disk between the base and the filament. 

A new lamp color was developed for the home, a pastel 
pink which filters out the cooler colors of the spectrum and 
plays up the warmer hues. The new color is also finding 
acceptance in commercial applications such as restaurants, 
hotels, and reception rooms. 


(Continued on page 78) 


1955 





f " 


a ile Co * y 


Pe en od Me: 





A Photographic Record of 


Some of the Important 
Electrical Engineering 


Achievements of the Year 








Developments 


aby 


(Top) First commercial atomic-electric power for use 
in homes and industries was generated on July 18, 
1955, by the General Electric Company in a building 
adjacent to this huge steel sphere at West Milton, 
N. Y., where prototype reactor for Navy submarine 
Seawolf is being tested. (Left) Submarine hull sec- 
tion and water tank are shown inside steel sphere. 
(Above) History’s first “atomic picture,” taken by a 
flash camera synchronized electrically with the 


first commercial atomic-electric power, catches 


Lewis L. Strauss, chairman of the Atomic Energy 
Commission, closing the giant switch that sent 
atomic power surging through the lines, which 
ordinarily conduct electric power. 














A Use of atomic radiation to analyze chemical 

process streams was developed by General Electric 

at the Hanford plutonium plant. The device pic- 

tured measures radiation from a waste stream 

automatically, using spools of aluminum tape. 
A The first major equipment for the 5,000-kw 
experimental boiling-water reactor plant was 
just shipped by the Allis-Chalmers Manufac- 
turing Company to the Argonne National Lab- 
oratory near Lemont, Ill. Aluminum tubes are 
used in this 5,300-square-foot surface condenser. 
Double tube sheets prevent mixing of the circu- 
lating water from the cooling tower with non- 
radioactive water in the primary cycle. Special 
gas tests have been made as a precaution against 


leakage. 


A Injection apparatus for electron analogue, 
used to test design of alternating gradient 
synchrotron at Brookhaven National Labora- 
tory, Upton, N. Y. (Right) Electron analogue 
for studying the operating characteristics and de- 
sign of the 25-bev strong focusing proton syn- 
chrotron which Brookhaven is designing, de- 
veloping, and constructing. The electrons are 
injected into the analogue by a 1 mev Van de 
Graaff (not shown) and are then accelerated to 
energies up to 10 mev in the analogue ring, 
which is 45 feet in diameter. The final 25-bev 


proton machine will have an over-all diameter 
of about 850 feet. 





A Speech waves sent out by the Signal 
Corps’ voice-run radio are studied on 
oscilloscope by George Bryan, designer 
of the experimental device. rhe 
voice’s natural energy alone provides 
all the power needed to run the radio, 
with no battery or commercial power 


utilized. 


A Bell Telephone Laboratories engi- 
neers make final tests on a.solar battery 
which is now furnishing power directly 
to a rural telephone line. The Bell 
solar battery is the first successful de- 
vice to convert the sun’s energy 
directly and efficiently into substantial 
amounts of electricity. 


A A new portable telephone system 
designed by Bell Telephone Labora- 
tories for the U. S. Army Signal Corps 
can handle four conversations at a 
time over a single cable. The repeater 
shown here is used to amplify the con- 
versations, which may be transmitted 
over a distance of 100 miles, 


ternational Telephone and Telegraph Corp 


i= 


A Electronic aids developed by Federal Telecommunication Laboratories for the 
U. S. Navy are shown in use aboard the supercarrier USS Forrestal. Circle on 
mast marks TACAN radio beacon, an integral part of the tactical air navigation 
system adopted by the Navy and Air Force to pinpoint position of aircraft relative 
to a fixed radio beacon. Circle on deck corner indicates antenna location of new 
UHF radio system which provides dependable 360-degree radio communication 
between carrier and aircraft. (Above left) The AS-668/SR antenna forms part 
of the radio system for providing long-range voice communication with carrier- 
based aircraft. The Forrestal and Saratoga each use eight antennas to obtain solid 
coverage in both the horizontal and vertical planes. The antenna array consists 
of three vertically polarized dipoles mounted in front of a 60-degree wedge re- 
flector to obtain about 6 db gain over a 180-degree sector. 


4 Over-the-horizon tests on 800 mc were conducted continuously for six months 
between Homestead, Fla., and sites near Havana, Cuba, a distance of about 180 
miles. As a result of these successful tests, a multichannel common carrier link 
will be constructed for service during 1956. Shown here atop building of Federal 
Telecommunication Laboratories in Nutley, N. J. are diversity antennas used in 
multichannel over-the-horizon communication with field station in Southampton, 
N. Y., 91 miles away. 





Aviation 


@This portable electronic aircraft de- 
tector was developed by the Rome Air 
Development Center, Rome, N. Y., for 
possible use by the Ground Observer 
Corps. It is used to pick up high fre- 
quency impulses radiated by air-borne 
radars of possible enemy planes. De 
signed for poor visibility use, the de- 
tector is mounted on a_ hard plastic 
helmet and is slightly over 20 ounces. 
(Right) Mobile air-traffic control unit 
used at air fields in remote areas of 
the world was developed by Rome 


Air Development Center in conjunc- 


tion with Craig Systems, Inc., Dan- 
vers, Mass. Known as “Project Two 
Wheels,” the readily erected communica- 
tions-navigation facility consists of seven 
small trailer-mounted light shelters easily 
transported in a C-47 or towed by jeep. 


4 Conyvair-Fort Worth 
and the Cannon Electric 
Company have developed 
environment-proof, _ all- 
purpose aircraft electrical 
connectors. The con- 
tacts are rated 20 am- 
peres, 500 volts to 75,000 
feet at 300-F ambient. 
(Below left) Convair-Fort 
Worth and Burndy Engi- 
neering Company have 
designed a fast-blow fuse 
series usable in 300-F 
ambients with no exposed 
contacts. The mated 
fuse and holder have the 
same mounting size as 
AN circuit _ breakers. 
The blown fuse shown in 
the center has visible and 
tangible indicator. 


A Field mobility of new Sperry control system for pilotless 
jet fighter-bombers is shown during U. S. Air Force accept- 
ance trials witnessed by Air Force and Air Research and 
Development Command personnel at the Sperry Gyro- 
scope Company’s Flight Research Center, MacArthur 
Field, Long Island, N. Y. A light truck or trailer posi- 
tions the compact command guidance antennas and other 
gear, which transmit exact split-second signals from 
ground “beeper” control box at lower right. Left) Both 
the Southern California Cooperative wind tunnel and its 
capabilities were “‘stretched’”’ when the old tunnel was cut 
in half, separated, and two new 20,000-hp Westinghouse 
Electric Corporation drive motors inserted inside it. The 
original 12,000-hp drive now serves as a starting power 
supply, and as a variable-frequency drive supply for the 
motors at low horsepower. The new 40,000-hp drive 
makes an air speed of mach 1.80 possible in the 8! 
11'/,-foot test section. The tunnel is operated for 
sponsoring companies by the California Institute 
Technology. 





<4 Ona patient’s chest is a 
sensitive pickup which en- 
ables physicians to “see” 
inaudible heart sounds, using 
an Electro Stethograph, de- 
veloped co-operatively by Dr. 
D. Groom of the Medical 
College of South Carolina 
and General Motors Research 
Laboratories. Dr. Groom 
watches the heart patterns on 
an oscilloscope, while J. J. 
Bidwell of GM Research 
Laboratories watches them 


traced in pen and ink on a 


direct writing device 


A The new General Radio Company 
Type 1603-A Z-Y Bridge is unique in that 
it can be balanced for any impedance con- 
nected to its terminals, short to open 
circuit, real or imaginary, positive or 


negative. 


4 Radio link telemetry for shaft torque measure- 
ment has been developed in the General Electric 
Company’s General Engineering Laboratory. 
Strain data are transmitted from the rotating 
shift by means of an electronic device called a 
radio-link strain telemeter. Both steady-state 
and transient torque magnitudes may be calcu- 
lated from telemetered torsional strains. The 
radio link telemeter is well suited to marine 
shafting, steel mill drives, and motor-generator 
combinations such as the one shown. 


A This 3-channel dynamic tester error recorder 
was designed at the U. S. Naval Ordnance 
Laboratory, Silver Spring, Md., to check the 
performance of fire-control computers. (Left) 
A mechanically simple, relatively noise-free, 
high-speed electrical switch capable of producing 
10,000 contact closures per second has been de- 
veloped at the Battelle Memorial Institute for 
the Evans Signal Laboratory of the U. S. Army 
Signal Corps. 





> Compact low-watt- 
age mercury lamps 
now available — from 
Westinghouse in ratings 
of 100, 175, and 200 
watts will be for resi 
dential street lighting, 
but are also applic 
able industrially and 
commercially Larger 
mercury lamps, advan 
tages such as high effi 
ciency, long life, and high 
light output are also 
characteristic of these 
lamps, available in reg- 
ular mercury and fluores- 


cent-mercury types. 


Right and upper left) An ex 
perimental a-c carbon = are 
searchlight has been developed 
under contract for the U. 3S. 
Army Corps of Engineers by 


Genarco, Inc. The unit con- 


® a sumes 1.2 kw at 20.5 volts and 


oa, will operate at 50, 60, or 400 
< cycles. ‘The brightness of the 
arc crater is 250 candles pet 
square millimeter, producing 
10 X 10° peak beam candle- 
power using an 18-inch diam- 
eter mirror with a focal length 
of 6 inches. The unit operates 
unattended for 10 hours with a 
30-second interruption each 
two hours for automatic load- 


ing 


A A change in incandescent lamp 
construction by General Electric 
Company has resulted in im- 
proved performance. ‘The coiled 
coil filament is mounted lengthwise 
instead of crosswise in the bulb 


producing 6 per cent more light 


e over the life of the bulb 


Pe The “*Paradome,” 
A Ascending helicopter, its rotor tips lit by new high manufactured by the 
intensity identification lamps, traces an unusual pattern in Holophane Company, 
this time exposure. Midway in the ascent, a flash bulb Inc., represents a_ close 
was used to “freeze” the helicopter in its climb. New approach to desirable nat- 
blade-tip lamps, capable of withstanding centrifugal ural lighting. The shape 
forces of 1,000 g, were developed jointly by the Westing- of the lower dome assures 
house lamp division and Kaman Aircraft Corporation. visual comfort and low 
Kaman devised helicopter lighting identification system brightness, as the effect is 
under contract with the U. S. Navy Bureau of Aero- that of tilting a lens away 


nautics. from the viewer. 





<4 New link in radar network 
guarding North America is 
U. S. Navy ZPG-2W radar 
picket blimp carrying ex- 
tremely high power airborne 
search radar produced by the 
General Electric Company at 
its Light Military Equipment 
Department, Utica, N. Y. 
Radome beneath cabin houses 
the radar antenna; associated 
electronic equipment is car- 
ried inside cabin. By carry- 
ing the radar several thou- 
sand feet in the air, the blimp 
can detect low-flying planes 
over the horizon long before 
surface radar equipment can. 


A The National Bureau of Standards has developed the elec- 
tronic and meteorological equipment of this boat weather sta- 
tion for the U. S. Navy Bureau of Aeronautics. The boat is 
designed so that it can be left unattended for six months. It 
will automatically transmit, over a 600-mile range, information 


about temperature, pressure, and wind speed and direction. 


<4 Rear view of new 60-foot experimental antenna, 
largest in the world for super high frequencies, which 
can pick up television and telephone signals sent 
directly through space for 200 miles. Signals are sent 
over the horizon in a transmission technique developed 
by Bell Telephone Laboratories and the Massachusetts 
Institute of Technology. 


A Rectangular and 20-foot dish antenna installations 
at South Dartmouth, Mass., built by Lincoln Labora- 
tories under a Massachusetts Institute of Technology 
contract with the armed forces. Bell Telephone 
Laboratories and MIT scientists collaborated in the 
development of scatter transmission. 


A An 18-foot paraboloidal reflector antenna for micro- 
wave research has been erected above the Western 
Union main radio laboratories at the company’s head- 
quarters in New York. The antenna is mounted on a 
25-foot steel tower and track for rotation through 360 
degrees in azimuth to cover the entire horizon. 





P Sound comes from 
both front and back of 
new portable transis- 
torized radio made by 
Manu- 


Company. 


the Raytheon 
facturing 
While the 


only one speaker, lo- 


radio has 


cated in the front of 
the set, the rear grille 
permits greater volume 
The Ray- 
portable oper- 


A The tiny device shown is one of Bell Telephone Labora- 
Lined up are seven and tone. 


theon 


tories’ new silicon power rectifiers. 
selenium rectifiers such as might be used in a television 
ates for a year on the 


set or a private telephone switchboard. The one long-life 


silicon rectifier, which can operate at high temperatures, power from four stand- 


does the job of the seven others shown. The active ele- ard flashlight batteries. 


ment is a silicon wafer smaller than the head of a pin. 


Beggs, 
Electric 
scientist, holdsin his 
right hand a micro- 


PJ. E. 


General 


miniature ceramic 
tube developed by 
and associ- 


The 6BY4, 
commercial 


him 
ates. 
first 
model, promises re- 
duced “‘snow” and 
noise in fringe areas 
when used in 
UHF television 
sets. The tube 
is a descendant of 
the “lighthouse” 
tube in his left hand. 
(Inset) 
ment of tube. 


A An improved miniature lightweight emer- Enlarge- 
gency radio which permits a stranded airman to 
direct his own rescue has been developed by the 
Command, 


Air Research and 


Baltimore, Md. 


weighs only 15 ounces and has a volume of 20 


Development 
The new transmitter-receiver 


> New, 


quency 


. high-fre- 
cubic inches. sineniease 
were first made at the 
Electric Re- 

Laboratory 


General 
search 
with equipment shown 
here, developed by 
Dr. R. N. Hall (left), 
who devised a method 
of growing the tiny 
“hearts” of 
from thin 
silicon. At 
right is General Elec- 


crystal 
transistors 
wires of 


tric scientist R. LI. 
Scace. Hall’s “melt- 
back” process transis- 
tors can be used in tele- 
short- 


A The transistors shown were manufactured by 


vision, radar, 


the Raytheon Manufacturing Company, New- 
ton, Mass., and are the smallest commercially 
available transistors. They are one quarter to 
one third the size of similar components de- 


veloped previously. 


wave radio, and other 
electronic items where 
high frequency needs 
have called for 
bulky vacuum tubes. 


more 





A This “Co-operator,” a new 

type of circuit breaker closing A First American-made 345-kv 
device which uses liquid carbon A This 400,000-kva autotransformer is installed and operating transformer has been built by 
dioxide as the source of closing at the Tanners Creek plant of the Indiana and Michigan Electric Allis-Chalmers. The auto- 
power has been announced by Company at Lawrenceburg, Ind. It and an identical unit built transformer, rated 120,000/ 
the General Electric Com- by Westinghouse Electric Corporation have voltage ratings of 341 160,000 /200,000 kva, class OA/ 


pany’s Medium Voltage to 327 kv, with taps for 318, 309, and 300 kv. ‘There is a 13.8-kv FA/FA, high voltage 345 ky 


Switchgear Department at tertiary winding for third harmonics and neutral stabilization. low voltage 230 kv. is the first of 
: ge 2% : 


hi J .. . > = = : — ~ . - = . ' “ ‘ . 
Philadelphia, Pa. Power is supplied by integrally-mounted transformers, six to be installed in one of two 


600,000-kva banks. 


<4 Built by Westinghouse, the first 
69-kv substation designed with phase- 
isolated leads for an impulse-voltage 
rating of 350 kv has been placed 
in operation at Penn substation of 
Philadelphia Electric Company. 
(Right) A 5,000 kw railway-mounted 
gas turbine power plant, built by 
Westinghouse for the U. S. Army 
Corps of Engineers, shown at. its 
test site, Fort Meade, Md., is adapt- 
able to foreign railway gauges and is 
designed to give a wide range of dis- 


tribution voltages at 50 and 60 cycles. 


4 iL. B. Rietz and K. T. Ashdown 
of General Electric’s High Voltage 
Switchgear Department inspect 
10,000-ampere aluminum bus sec- 





tions for the 260,000-kva conduc- 
tor-cooled generator to be installed 
at the Eastlake power station of 
the Cleveland Electric Illuminat- 
ing Company. (Right) Low-volt- 
age switchgear designed by Allis- 
Chalmers for new 600-volt ac, 
25,000 and 50,000-ampere circuit 
breakers includes reversible panels 
which permit the doors to be 
closed with breakers in the con- 
nected, test, or disconnected posi- 
tion, and a pantograph mecha- 
nism providing positive breaker 
positioning and ease of inspection. 





<4 The Jack and Heintz model 31,282 


2s * 
a-c generator is the first air-cooled | § | au ¢ t a 4 B 


machine capable of operation at sea- 
level ambient temperatures as high as 


120 C, the new military class-C e Ps e Age . 
requirement. a ae é ¢ : ha < @ ¥ 
8 


A The Jack and Heintz G190 consists of a con- 
stant-speed drive and an a-c generator deliver- 
ing 40 kva, 400 cps, 120/208 volts, 0.75 power 


factor, with 2,000 to 8,000 r s ied ¢ » ’ : . —_. 
actor, with to 8, rpm supplied at the A World’s largest motor and pump turbine were built by Allis-Chalmers 


input to the constant-speed drive. Manufacturing Company for Hiwassee Dam in North Carolina. The 34- 
foot diameter, 8-foot high stator, weighing over 160 tons, was shipped in 
3 sections. The motor is rated 102,000 hp, 106 rpm. When operating 
as a generator. it will supply 70,000 kva at 138 kv to the system. 


4 The “Super ‘T’,” a new d-c motor developed by Reli- 
ance Electric and Engineering Company, features “‘dy- 
namic response,”’ a new concept of response brought forth 
to meet industry’s growing demand for automation. De- 
sign features a low armature inertia (WR?) plus high 
torque-to-W R? ratio. 


> These windings will 
generate 250,000 kw at 
24,000 volts, both re- 
cord highs in the 
United States. The 
high power is made 
possible by innercool- 
ing of the windings. 
These high voltage sta- 
tor coils are insulated 
with ‘Thermalastic”’ 
insulation. This is 
one of two 250,000-kw, 
3,600-rpm generating 
units built by West- 
inghouse Electric Cor- 
poration now being in- 
A International Harvester Company tractor equipped stalled at the Tennes- 
with General Electric Company generator provides see Valley Authority’s 
transportable source of electric power for the farm. Gallatin station. 





<4 The NAREC (Naval Research Laboratory Electronic 
Digital Computer) was put into operation on a regular com- 
putational schedule during 1955, solving a wide variety of 
problems which arise in the scientific work of the Laboratory. 


Official U. S. Navy photograph 





Official U. S. Air Force photograph 





A The Monrobot, new digital computer incorporating an 
automatic detecting system, was developed by the Rome Air 
Development Center under contract with the Monroe Calcu- 





lating Machine Company 


POne of nearly 800 
transistors used in 
TRADIC, Bell Tele- 


phone Laboratories’ new 





airborne digital com- 
courtesy International Business Machines Corporation puter, is inserted into a 
“memory” package. 
A The new IBM 305 magnetic disk “‘memory”’ device for The memory package 
the storage of business information employs the randorn shown is about twice the 


access principle of storing data and the “‘in-line” method of size of the production 


accounting. The device, with associated punched-card model, 
and tape equipment, will process each transaction as it 


occurs. 


A The “transmission penalty factor’? computer, a giant new analogue com- A ADICOR (analogue-to-digital 
puter, facilitates calculations of the most economical means of generating and converter and recorder) has_ been 
transmitting electric power through nearly 8,400 miles of high-voltage trans- developed at the U. S. Naval Ord- 
mission lines. Designed by the General Electric Company and the American nance Laboratory. It simultane- 
Gas and Electric System, the computer is now in service at the “nerve center” ously samples up to 9 variables, 100 
of the latter company in Columbus, Ohio. It is expected to save AGE up to times a minute, and converts these 
$100,000 a year by instant computation of power losses between points of into digital numbers which are 
generation and use punched into IBM cards. 





Computers 


Courtesy International Business Machines Corporation 
A The COMAR-1 (for computer, aerial reconnaissance), a 550 


a The IBM ‘Type 858 Cardatype ac counting machine pound, 24-cubic-foot electronic computer has been developed by 
will produce simultaneously up to four different oote of the International Business Machines Corporation for the Air 
en, epi ane from a single typing. The Car Research and Development Command’s Wright Air Develop 
datype s units are (left to right two unattended elec- ment Center. 18 will he wed primarily for speeding up recon 
tric typewriters; Cardatype control console and card naissance data computation for bombing missions. 

reader with auxiliary numerical keyboard on top; trans- 


mitting electric typewriter 


P Several thousand magnetic cores 
such as these built by the Westinghouse 
transformer division may be used in a 
single computer or data-processing 
machine. ‘The cores are also applicable 
to high-frequency magnetic amplifier 


circuits, where high gain is needed. 


to 300,000 separate numbers can be stored by using the magnetic 
characteristics of the iron-oxide coating. (Above right) A trav- 
eler’s check scanner has been developed to perfect a method of 
direct reading of Arabic numerals, and eventually will be incor- 
porated into later models. The electronic bookkeeper is a devel- 
opment of the Stanford Research Institute, located in Menlo 


(Above left) Magnetic drums approximately the size of small oil 
drums serve as temporary information ‘“‘files’’ for the electronic 
bookkeeper ERMA (for electronic recording machine account- 
ing), which is capable of servicing a total of 50,000 accounts. 
The drums are coated with very small iron-oxide particles, the 
polarity of which can be controlled by magnetic fields, The sur- 
face of each drum is divided into 300 parallel tracks on which up Park, Calif 





AD. A. Cusano of General Electric, creator of direct light 
amplifying phosphor, demonstrates device using ordinary slide 
projector. Dim ultraviolet image projected on 4-inch ex 
perimental screen is brightened by current from dry cells 
creating electric field across phosphor surface Since 
amplification is nearly proportional, over-all contrast of pro 


ted image is unchanged as brightening occurs. 


AA color television-microscopy system, de- 
veloped by the General Electric Company, can 
magnify microscopic specimens, live or dead, 
up to 50,000 times. 


A Dr. H. Horn, General Electric Company physical chemist, 
demonstrates the “zone melting process” for production of high 
purity silicon. This method of refining consists of successive 
recrystallizations of silicon as an ingot is slowly drawn through a 
gas-filled quartz tube. Induction coils wrapped around the 


tube cause the slowly moving ingot to melt in narrow zones. 


Researeh 


P Dr. J. R. Zacharias 
director of the Labora 
tory for Nuclear Science 
at MIT, with equipment 
used in developing the 
cesium atomic frequency 
standard, the fantasti- 
cally accurate “atomic” 


( lock. 


A Automatic zone melter constructed at the Na 
tional Bureau of Standards. This simple device is 
used to obtain extremely high purity in semicon- 
ductors. 


A Among compatible components developed by the National 
Bureau of Standards under the MDE-MPE (Modular Design of 
Electronics-Mechanized Production of Electronics) program 
is the adhesive tape capacitor. One element is shown being 
printed on an MDE-MPE wafer. Capacitor or resistor units 
may be printed on either or both sides, as circuits require 





4@ Engineer tests transmis- 
sion through long-distance 
wave guides at Holmdel, 
N. J. Flexible hollow tube 
provides a new way of trans- 
mitting television and phone 
conversations over long dis- 


tances, 


& To measure residual 
stresses in plastics, engineers 
embed a stainless-steel tube 
containing minute-grid strain 
gauges in the plastic during 
pouring. Most of the 
stresses are transferred to the 
strain gauge as a change in 
resistance of the wire, per 
mitting the amount and 
direction of residual stresses 
to be calculated. 
festinghouse Electric Corporat 


4A prototype of an automatic colony 
counter developed by scientists of the 
U.S. Army Chemical Corps at Camp 
Detrick, Frederick, Md., and DuMont 
Laboratories, Inec., Clifton, N. J. 
electronically counts in one second the 
number of colonies of bacteria grown 
in a Petri dish. The counter is ex- 
pected to speed laboratory operations 
in bacterial colony-counting techniques 
manyfold and open a new area in this 
field. Right) The Atlantic Refining 
Company has installed a million-volt 
General Electric electron beam gener- 


ator for research in improved fuels. 





_ourtesy U § Army 


A The Aerosoloscope, an electronic device that automati- 

cally counts airborne germs, dust, or moisture particles was A The Industrial Image Amplifier, tentatively named X- 
developed by Chemical Corps scientists and Armour Re- Icon, developed by the General Electric Company, puts on a 
search Laboratories, Chicago, Ill. It is based upon one special high-detail television screen the fluoroscopic image 
with the same physical principles as developed inde- of industrial products at a brightness more than 10,000 


pendently by Professor Frank T. Gucker, Jr., University of times greater than that on the conventional fluoroscopic 


Indiana. screen. 





(Continue 1 from page 3) 


Shown here is 

comparison of the 
old and new 400- 
watt mercury- 
lamp construction. 
On the right is the 
new arc-tube 
mount 
which 
less light 


structure, 
intercepts 
and is 
silver plated to re- 
flect the maximum 
amount of light 


For television studios, silica white lamps in the 750-, 
1,000-, and 1,500-watt PS-52 bulbs were developed. Fresnel 
lighting units were permitted greater flexibility in mounting 

the new 500- and 750-watt 7-20 hard-glass lamp that 
Cal ye 


operated in any position from “base down’’ to 


horizontal.” 

In the field of reflector lamps, the 1,000-watt R-52 and 
R-57 were developed for high-bay industrial plants. The 
PAR lamp family was expanded to include a 300-watt PAR 

) flood and a spot, a medium flood, and a flood in the 500- 
watt PAR 64 size. 

Impri 


the 96772 high-output rapid-start lamp now available in 


ments were made in fluorescent lamps, especially 


the deluxe colors. A new 40-watt starter was developed 
for the preheat lamp to reduce lamp mortality of the lead 
lamp. Redesigned core and coil structures of rapid-start 


ballasts have considerable 


The 


the need and value of certified 


fluorescent-lamp resulted in 


material and a reduction in case size. 


Savings in 
industry has recognized 
CBM ballasts if fluorescent lamps are to function properly. 
Simplified dimming circuits for preheat and rapid-start 
lamps were developed, as well as a circuit for flashing 40- 
watt rapid-start lamps 

Infrared lamps made of tubular quartz in the 2,500- and 
5,000-watt sizes were developed for use on high-voltage 
circuits for industrial heating, drying, and baking. 

Che family of mercury lamps has continued to grow with 
the development of the 100- and 175-watt lamps for use on 
series street-lighting circuits. _Weather-duty mercury lamps 
were made available, the outer bulbs being made of hard 
tough glass to give complete freedom from glass troubles 
resulting from thermal shock and weathering. Lumen 
ratings were also increased. 

A new 300-million-candlepower short-arc mercury 
searchlight for airport use was developed, while a re- 
designed 1,000-watt mercury xenon lamp is now used for 
Navy searchlights. 

The lighting trend in the industrial field was toward the 
use of more fixtures with a 25-per-cent upward component 
of light, as well as higher levels of illumination. 

Commercial fixtures, both recessed and exposed, con- 
tinue to be wider and shallower. Area lighting, in large 


and small modules, as well as standard fixtures, veered 


r 


a} ° " on spprmng J 
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away from large open louvers to small louvers or closed 
diffusing bottoms, most of them fabricated from plastic. 

Because of their higher efficiency, fluorescent and mer- 
cury illumination continue to be preferred for highways, 
parking fields, and other outdoor applications. 


Industry 


ELECTRIC WELDING 

A GREAT DEAL OF WORK by several companies in the 
field has been done on the use of carbon dioxide as a shield- 
ing gas for welding mild steels rather than the compara- 
tively expensive inert gases, and during 1955 this process 
has been adopted in many applications. Formerly gas 
shielding had been uneconomical compared to the flux- 
shielded process for welding mild steel. Now the door is 
open for a rather wide expansion of gas-shielded welding of 
steel and it is anticipated that there will be a rapid increase 
in the use of this process. Simultaneously there has been 


developed by several manufacturers a rectifier welder 
power source for such welding of a low-regulation type as 
contrasted to the usual high-regulation or conventional arc 
welder. Welding-arc stability is obtained by the inherent 
stabilizing action of high current density and rapid burn- 
off rate of the wire used in this process. As a result, the 
power supply for such welding can be obtained with sub- 
stantially higher power factor and electrical efficiency than 
was obtainable formerly with either conventional rectifier 


welders or motor-generator welders. 


INDUSTRIAL POWER RECTIFIERS 


\ NEW AND LARGER SEALED IGNITRON TUBE rated at 


1,000 amperes, 250 volts has been announced. This larger 
tube makes possible the application of sealed ignitrons for 
industrial ratings up to 1,500 kw, 250 volts, on 6 tubes. 
This sealed tube permits the application of sealed rectifiers 
to a much wider range of ratings than was possible pre- 
viously. 

Pumpless mercury-are rectifiers are being applied in 
service for large aluminum- 


heavy-duty electrochemical 


reduction plants in the United States and Canada. In one 
U.S. installation, two pot lines, each rated 72,000 amperes, 
750 volts, will be supplied by 12-anode pumpless ignitron 
rectifiers. 


\ notable application of a fleet of ten 4,000-hp 6-axle 


ii 


Series of available sealed ignitron tubes, rated 100, 200, 
400, 667, and new-design 1,000 amperes, respectively 
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Stand 5 operators 
control cabinet on 
tandem cold-re- 
mill 
with 


gauge 


duction 
equipped 
automatic 
control 


174-ton rectifier locomotives has been made by the New York, 
New Haven and Hartford Railroad. These are designed for 


operation at 11,000 volts, 25 cycles. 


Confidence in this 
type of motive power is shown by an order placed by the 
Virginian Railway for twelve 3,300-hp 193-ton rectifier 
locomotives. 

A small reversing hot mill driven by a 630-hp 925-rpm 
550-volt d-c motor equipped with an electronic d-c motor 
drive has been placed in operation. The rectifier drive 
provides rapid-reversing maximum torque at low speeds 


and wide operating speed range. 


MINING AND METALS INDUSTRY 


Metals Industry. 
became 


This year drive systems for the metals 


industry bigger, faster, more automatic, and 


greater in number. The higher speeds, larger machinery, 
and larger production require increased automation and 
greater precision in the automatic process control. 
Automatic gauge control systems were placed in opera- 
tion on high-speed tandem tinplate cold-reduction mills. 
A typical installation in the Pittsburgh area utilizes two X- 
ray gauges and transistor-magnetic amplifier regulating 
equipment. The first X-ray gauge located between stands 
7 and 2 provides the feedback signal necessary to operate 
stand 7 screwdown motors to regulate strip thickness at 
X-ray 


strip thickness out of stand 5 and provides a feedback signal 


this point. The second gauge measures finished 
to effect gauge control by varying that stand drive motor 
speed. 

For the first time in the United States a reversing hot mill 
is being powered by a rectifier drive. Common in Europe, 
the first U. S. rectifier drive is rated up to 500 kw with 


peak ratings normal for blooming-mill service. Magnetic- 


amplifier regulating systems provide accurate control of 


rectifier voltage, phase retard for current zero switching of 
line contactors, and deceleration and acceleration of the 
drive during reversals. 

Mining. For years illumination of producing areas in 
gassy coal mines was by means of storage-battery-powered 
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cap lamps worn by the miners. With the introduction of 
electrically driven mining equipment, the illumination was 
somewhat improved by the addition of headlights mounted 
on the machines. However, as production was increased 


with newer and larger machines, it became evident that 
the level of illumination that had been tolerated for so long 
was not adequate. Experimental lighting system with 
fluorescent tubes in a commercial coal mine has shown the 


possibilities of satisfactory area lighting. 


ELECTRIC HEATING 


IN A RAPIDLY DEVELOPING FIELD as electric heat 
there are bound to be many outstanding developments. 

Induction heating for forging and other applications has 
made great strides by the employment of dual-frequency 
installations. Under such operation, standard 60-cycle 
energy is used in the induction heating coils for the first 
part of the heating cycle. High-frequency energy, 3,000 
cycles or higher, then takes over and completes the heating 
cycle, with economies in production and equipment 

Dielectric heating has shown its versatility in the fabrica- 
tion of foamed vinyl, a superior product in many respects 
over foam rubber. 

High-frequency resistance heating has made great 
ress for localized hardening applications, as in the chain-saw 
industry and in the fabrication of welded metal tubing 
In this latter operation, output per kilowatt of welding 
power has been increased two to threefold, and materials 
such as copper of 100-per-cent conductivity, formerly im- 
practical to handle by resistance welding methods, can be 
processed readily. Product quality is improved and flexi- 
bility of the tube mill is greatly increased. In this method, 
high-frequency current, of the order of 1,500 amperes at 
400,000 cycles, is introduced into the stock to be welded by 
means of contacts riding on the metal surface. The cur- 


rent, because of the proximity effect, flows on the inter- 
faces of the metal which are subsequently forced together 


under pressure to form the welded seam. 


Power 


CARRIER CURRENT 


IN THE PAST YEAR there have been notable improvements 


power-line carrier-current apparatus available. 


High-frequency resistance tube welding installation 


1955 





Major reductions in chan- 


nel bandwidths have been 
achieved with resultant con- 
the 


There 


servation of frequency 


spectrum. has been 


announced a transmitter—re- 
ceiver equipment for carrier 
relaying with high-selectivity 
filters to provide additional 
carrier channels without im- 
pairment of relaying speed 
below that required. 
Transistors are becoming 
important circuit components 
leading to spectacular reduc- 
tions in size of equipment and 
For 


high-selectivity 


in power consumption. 


instance, the 


set mentioned is available 


Power-line carrier trans- : 2 : ; 
‘ : , ' on ee Pee rs 
mitter-receiver for distance with a plug-in transistorized 
transistors modulator to provide voice 


relaying uses 


throughout instead of vac- communication for test. 


uum tubes, and is compact Completely _ transistorized 
enough to be mounted on 
switchboard 


the relays 


carrier transmitter receiv er 


the alongside 


equipments for relaying were 
tested this year. These sets 

use novacuum tubes whatever 
and, as a result, for the same performance, are much more 
compact, run cooler, and draw a small fraction of station 
battery current as compared with conventional vacuum- 


This 


mounted on a switchboard beside relays and meters. 


tube sets. equipment is compact enough to be 


Although present experience is not sufficient to guarantee 
transistor life it is believed that, compared to vacuum tubes, 
the use of transistors will lessen maintenance problems. 
available new narrow-band frequency- 


here is also 


shift equipment for telemetering and other telegraphic 


functions. The receiver is completely transistorized, and 
the transmitter uses transistors for all but the output stage 
with a reduction in power consumption of up to 75-per- 
Only the 


operates without any perceptible generation of heat. 


cent. 6 watts are consumed by receiver which 


\n interesting application of carrier current is a monitor 


system, which operates by a unique means of remote 
modulation of a carrier signal to give a fail-safe indication 
reclosers, and 


for transmission and distribution breakers, 


other on-off functions 


INSULATED CONDUCTORS 


WorRK HAS Princeton University, 
Princeton, N. 


which will give data of great value in rating all under- 


BEEN STARTED at 


J., on a study of thermal resistivity of soils, 
ground cables, and pipe cables in particular. This is a 3- 
year project. Other studies in progress include lightning 
protection of cables, nature of breakdown in cylindrical 
dielectrics, and sequence impedance of pipe cables. 

A large amount of attention has been given to cable 


insulating materials and cable oils. There is a great in- 


terest in the new materials and particularly synthetic 


films, papers, and oils as they relate to the design of higher 
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voltage cables for operation at 220 kv and above. As 
evidence of this interest, the Association of Edison [llumin- 
ating Companies has recently approved sponsorship of a 
$500,000 high-voltage underground-cable research project 
covering a research, development, and testing program 
involving cables in the 330- to 400-kv range. This is the 
result of the increasing need for bulk power lines and the 
difficulty of securing right-of-way for overhead lines of 
present voltages, 

Properties of cable sheathing materials, such as lead 
alloys and aluminum have received attention, especially 
from the standpoint of providing longer cable life. Cover- 
ings for such cables as protection against corrosion are 
under revicw; studies of lower cost high-voltage systems 
will soon start. 

Standards for cable limiters and overload damage points 
on various insulations used on low-voltage a-c networks are 
of great value. Increased attention is given to standards 
activities; the Classified Bibliography on Insulated Conductors 
is an example of what can be done to keep engineers abreast 
of published data in their field. The European Practice 
Subcommittee has received considerable useful information 
from abroad and has made much available in return. 

Work is continuing on various testing methods for cables, 
including impulse voltage testing, tensile strength and hard- 
ness of sheaths, ionization levels for rubber, and thermo- 


plastic insulated cables, etc. 


POWER GENERATION 

AN EXTENSIVE STUDY is being made dealing with factors 
covering the performance of thrust bearings in large hydro- 
electric units, which is to be submitted to the industry, in 
the expectation that it will provide substantial assistance in 
eliminating a problem which has been of some concern 
during the years since World War II. An outstanding re- 
port on ‘‘Fire Protection for Generating Stations” is cur- 
rently being reviewed. 

ROTATING MACHINERY 

Durinc 1955, progress has been made in further develop- 
ments for conductor cooling of large turbine generators by 
machines have been 


gaseous or liquid coolants. Some 


The turbine end 
of the liquid-cooled 
armature winding 
of 260,000-kva gen- 
erator, with the in- 
let and outlet tubes 
for the coolant lo- 


the 


insulation 


cated inside 
fluted 
boots extending 
radially outward 
from each coil 
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Turbine-generator 
excitation systems 
consisting of an 


overhung 420- 
cycle inductor 
alternator, sele- 


nium rectifier, and 
magnetic - ampli- 
fier control have 
been installed in 
1955. The recti- 
fier enclosure is 
below the gener- 
ator floor level and 
is ventilated 
through a duct to 
the exciter. The 
inductor alternator 
exciter rotor has no 
windings. Speed 
of response of the 
system is excep- 
tionally fast 





built, combining conductor cooling in part of the machine 
with conventional cooling in the remainder of the machine. 
One such unit, rated at 90,909 kw, 0.85 power factor at 
1/2-pounds-per-square-inch-gauge (psig) hydrogen pres- 
sure, having a conductor cooled rotor and a conventionally 
cooled stator, went into service during the year. A liquid- 
conductor-cooled armature type of generator having a rat- 
ing of 260,000 kva has been built during 1955. A large 
hydrogen-conductor-cooled machine, rated at 270,588 kva, 
3 phase, 60 cycle, 20 kv, 3,600 rpm, went into service dur- 
ing 1955. 

Because of higher and higher current ratings on large 
modern generators, development of gas-cooled terminals 
has been necessary in order to keep the size of these ter- 
minals down to reasonable dimensions. In general, the 
cooling gas is circulated through the terminal in such a 
manner as to come directly in contact with the conducting 
metal of the terminal. 

Development of exciter housings for outdoor turbine 
generators includes a “‘skin-tight” “‘step-in”’ variety with 
full above-deck ventilation. 

An excitation system for turbine generators employing a 
permanent-magnet field type of shaft-driven a-c generator, 
with a selenium rectifier, has been built for use with a large 
turbine generator. 

The largest capacity 3,600-rpm single-shaft turbogen- 
erator so far produced was placed in service during 1955 at 
Philadelphia Electric Company Cromby Station. This is a 
Westinghouse Electric Corporation direct gas-cooled unit 
with a maximum capability of 270,588 kva, 3 phase, 60 
cycle, 20 kv at 45-pounds-per-square-inch-gauge hydro- 
gen pressure. 

The demand for improved performance in the applica- 
tion of motors to automation has prompted the develop- 
ment, by one manufacturer, of a line of d-c motors having 






JANUARY 1956 









so-called dynamic response. This is accomplished with 
design emphasis on low armature inertia WR?, plus a high 
ratio of torque to WR. This enables high acceleration to 
be obtained, and also provides for minimum speed drifting 

Development of a silicone rubber type of material, which 
is moisture resistant and has excellent mechanical and 
electrical characteristics at normal and at elevated tem- 
peratures, promises to provide an excellent insulation for 
motors, as well as other electric equipment. 

A completely new insulation system has now been d 
veloped by the General Electric Company which is ex- 
pected to increase motor life by 50 per cent. Called 
“Polyex,” this new insulation, developed for form-wound 
Class-A-insulated induction motors, has been subjected to 
thorough evaluation processes, both in the laboratory and 
in the field. Applied to motors ranging from 100 to 3,000 
hp, up to 5,000 volts, the system has characteristics un- 
equalled in other Class A insulations. 

Another important development of 1955 is that of th 
tractor-mounted generator which is a complete self-con- 
tained power station, to be utilized in the following areas 
(1) moving power—to drive motors or trailing equipment 
such as the hay baler; (2) transportable power—to take 
electricity where power lines do not go, for such items as 
power tools, drills, circular saws, electric chain saws, post- 
hole diggers, and other equipment such as cement mixers, 
sprayers, and welders; and (3) emergency power—to keep 
the house, barn, and critical auxiliaries in operation whet 
the power lines are down. 

The generator is fundamentally a 12'/»-kw 208-volt 
phase 60-cycle 3,600-rpm 4-wire revolving-field alternator, 
suitable for powering standard 115-volt single-phase an 
220-volt 3-phase applications. It has a voltage-drop com 
pensator, overload protection, a distribution system, and a1 
exciter all integrally mounted. Thus, all the functions of a 
generating station and distribution system are contained in 
a single unit. 


SWITCHGEAR 


AMONG THE IMPROVEMENTS 


o 


n circuit breakers duri 


1955, attention has been given to the ease of removing ar« 
chutes of power air magnetic circuit breakers to facilitat 


inspection and maintenance 


Largest 3,600-rpm 
single-shaft turbo- 
generator being 
loaded on railroad 
car for shipment to 
power station 
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New current trans- 


formers extend 


Butyl-molded out- 
door-type __trans- 
former line to 15- 


kv voltage class 


One manufacturer reports the availability of a 13.8-ky 
magne-blast circuit breaker having an interrupting rating 
f 750 mva: 

Outdoor oil circuit breakers rated 14.4 kv, 1,000 mva 
through 69 kv, 2,500 mva are now furnished with American 
Standards Association (ASA) standard-apparatus bushings, 
vhich are dimensionally interchangeable with those of 
many transformers. 

Low-voltage air circuit breakers of the 600-volt class 
have been given higher interrupting ratings for applications 
it 480 volts and 240 volts, with corresponding design 
modifications. 

Che use of epoxy resins and polyester glass-base laminates 
is insulation for various Gomponents of metalclad switch- 
gear has found wider acceptance. 

[he self-cooled rating of isolated phase bus has been ex- 
tended to 10,000 amperes; a rating which may also be ob- 
tained with forced-air cooling, having the same _ physical 
dimensions as the 8,000-ampere self-cooled design. Iso- 
lated phase buses are now available in 138-kv class for use 


in metropolitan-area stations 


PFRANSFORMERS 


3UILT AND SHIPPED DURING 1955 were the industry’s 
first 300,000-kva transformers, the largest regulating trans- 
194,774 kva, 275,000-kva 


forced-oil water-cooled transformer. 


former rated and the largest 

A new load tap-changing mechanism which increases the 
possible capacity of regulating transformers from the former 
limit of about 150,000 kva to more than 400,000 kva was 
194,774-kva 


The contactor is of the double-break oil-blast type, with 


designed for the regulating transformer. 


arcing contacts which are expected to provide in excess of 


50,000 tap changes before servicing. 

The design of two revolutionary gas-insulated trans- 
formers has been completed. A prototype unit has been 
built and tested, and construction of the units themselves 
Rated 2,000 kva, 69 


will utilize sulphur hexafluoride gas as a coolant and in- 


nearly finished. kv, the transformers 


sulator. 


[he application of full-value switching surges to a 


single-phase 200,000-kva 345-kv transformer (three units 
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form a 600,000-kva 3-phase bank), in addition to the stand- 
ard ASA test, is a milestone in the progress towards making 
adequate tests to demonstrate the suitability of transformers 
for service. 


The test was made by applying 240-cycle 


power for over 4,000 microseconds at a value of 920 kv. 
Recent improvements in lightning arresters have made it 
advantageous to use lower insulation level transformers for 
many applications. Reduction of excessive insulation 
strength without some means of proving the transformers’ 
ability to withstand switching surges is believed to have 
held back acceptance of these lower strength and lower cost 
transformers. ‘This test is one more step in the establish- 
ment of realistic insulation levels for high-voltage trans- 
formers. 


The final goal is adequately protected trans- 


formers at considerably lower cost. 


TRANSMISSION AND DISTRIBUTION 


INCREASING INTEREST in the design and development of 
higher voltage transmission lines (330 kv and higher) has 
resulted in studies on radio and television interference. 

Recent advances made in analyzing incremental trans- 
mission losses have resulted in combining the forces of the 
Several 


newly developed computers for evaluating these losses have 


a-c network analyzer and the digital computer. 


been placed in operation within the past year. 


The increasing utilization of heavy demand electric 
appliances has stimulated considerable interest, during the 


The 


high summer loads experienced by a number of utilities, 


past year, in the use of higher voltage distribution. 


who previously have not had unusual sales of air-condition- 
ing equipment, have contributed appreciably to the interest 
in this field. These larger blocks of load indicate that 
higher voltage can be justified for secondary as well as 
primary distribution under some conditions. 

Indications are that the shift to higher voltage in general 
may be slow because of high changeover costs. The pres- 
ent trend seems to be for use of higher primary distribu- 
tion voltages in the rural areas and higher secondary volt- 
ages in the urban areas. 


Power transformer, rated 300,000 kva, for Tennessee 
Valley Authority 
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Gas-filled 
former, rated 
480Y/277 volts, for 
Oblique 
view of completed 


trans- 


test only. 


transformer show- 
ing cooler and low- 
voltage side 


advantages which accrue when 


Increased interest in the 
bundled conductors per phase are employed for transmis- 


sion circuits has prompted an investigation of the require- 


ments imposed on other elements of the transmission sys- 


tem. Efforts are being made to determine the designers 


approach to the strength requirements of the supporting 
structures. Flashover characteristics of insulators; wood 
and air gaps in combination, are under investigation. 
Continuing research and development in power Ca- 
pacitor design and engineering, since the introduction of 
General Electric Company’s 25 reactive kilovolt-amper« 
(kvar) power capacitor in 1942, resulted this year in the 
development of a 50-kvar power capacitor. Gradual but 
important improvements made during this 13-year period 
in paper dielectrics and impregnants were leading factors 
in making this larger reactive design 
feasible. New 


make possible more reactive kilovolt-amperes per unit of 


kilovolt-ampere 


higher capacity power capacitors will 


space per equipment. Equipments will have fewer bush- 
ings and wiring connections. The advantage of less weight 
with more compact equipments will be an important fea- 
ture in pole-type installations, where bending moment is a 
limiting factor. In general, the 50-kvar capacitor design 
will aid in providing more reactive kilovolt-amperes to 
meet increasing kilowatt peak loads. 
the 


This represents a 


continuation of present trend towards using more 


capacitors as an important part of distribution circuits. 


Science and Electronics 


COMPUTING DEVICES 


THE PRINCIPAL ADVANCES in computing devices during 
1955 were in the field of digital computers and associated 
equipments. ‘This year marked the beginning of wide use 


of large-scale digital computers for business applications, 
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the use of magnetic tape for storing large files of business 
data, and the interconnection of data-processing systems by 
long-distance communication links. 

Random-access memories capable of storing 5 million 
alphameric characters were developed using magnetic disc- 
recording techniques. These devices serving as file memo- 
ries for business applications will permit posting each trans- 
action as it occurs rather than accumulating data in weekly 
or monthly batches. Such systems provide management a 
continually up-to-date picture of all accounts. 

Important progress was made in utilizing solid-state 
techniques. Several all-transistor digital computers were 
constructed, one can operate flawlessly in planes flying at 
supersonic speeds, and many digital computers now in pro- 
duction utilize magnetic-core memories. Thyratron-like 
transistors were developed for controlling electromechanical 


Now in 


phase is a superconducting switching 


elements of input output equipments. the re- 


search 


named ‘“‘cryotron,” which employs a magnetic field to 
switch a supercooled wire in and out of superconductivity. 

New input-output devices were developed. Printers 
with output rates of 1,000 lines per minute, character-rec- 
ognition machines capable of direct reading of printed 


data from properly prepared documents, and oscillographic 
output devices with and without photographic attachments 
ire now available. 

Che utilization of digital computers has become more 
efficient by the application of automatic-programming tech- 
niques. Many compiling and interpretive routines have 
been prepared, which allow the computer itself to assume 
much of the effort required to translate problems into 
computer language. 


One 


complex electrical apparatus; 


ambidextrous machine can automatically wire 


instructions are fed to the 
machine from a punched tape, and a series of relays, acting 
as the machine’s “‘brain” translate this information int 
electric signals to control the cams and gears of the machine 

Analogue techniques have been applied in the develop- 
ment of several new special-purpose computers: e¢.g., an 
aerodynamic performance computer for use by aeronautical 


being used S 


Analogue computers are 


design engineers. 


Bell 
Labo- 
new 


TRADIC, 
Telephone 
ratories’ air- 
borne electronic 
‘*brain,”’ takes less 
power to operate 
than the 100-watt 
lamp held by en- 
gineer E. F. All- 
geyer. The com- 
puter in the back- 
ground contains 
nearly 800 tran- 
sistors instead of 
vacuum tubes, and 
takes only 
twentieth of the 


power 


one 
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New technique 
speeds assembly of 
magnetic - core 
memories for com- 
puters by factor of 
5to1. The ferrite 
cores loaded 
molded 
form, fastened to a 
table, 

The 


wired cores, com- 


are 
into a 


vibrating 
for wiring. 


prising a complete 
plane of memory, 
are later removed 
from the form and 
connected to a 
frame; the frames 
can be stacked to 
form an array 


parts of semiautomatic-control systems for large power- 
transmission networks to compute such quantities as “‘in- 
cremental cost of power delivered.” 


ELECTRICAL TECHNIQUES IN MEDICINE AND BIOLOGY 


[HE FELD of electrical techniques in medicine and 
biology continued to be 


1955. 


in active one for developments in 


This year saw the development of a practical device for 
making X-ray snapshots of heart action with 0.001-second 
X-ray 
motion studies aid greatly in observing fast movements in 
the 


exposures to improve diagnosis of heart disease. 
human body which, heretofore, were impossible to 
record for any length of time because of danger of excess 


dosages of radiation. Image intensification reduces this 


hazard by providing brighter images without any increase 
in dosage. 


An 


tremely sharp localization of radioactive material in tracer 


improved scintillation spectrometer obtains ex- 
studies of biological specimens and the human organism. 

Che application of electrical sensing and recording tech- 
niques in biophysics and medicine, as well as data process- 
ing in connection with biological problems, have made 
great strides. 

Automatic monitoring of physiological quantities during 
anesthesia and surgery in operating room procedures has 


been developed as a valuable clinical aid. 


ELECTRONICS 

THE YEAR 1955 has been one of rather rapid improve- 
ment along many fronts of the electronic arts, rather than a 
year particularly marked by a few spectacular advances. 

However, one interesting and strikingly new announce- 
ment that has come this year has been that of an electronic 
iir-conditioning and refrigerating unit, based on the en- 
gineering use of the Peltier effect. This is the inverse em- 
ployment of the technique commonly used for measure- 
ment of temperatures by means of thermocouples. Some- 
what related in the solid-state area was the putting into 
the 


nounced as a research item last year. 


engineering service of solar battery, which was an- 


Progress in Engineering 


In the industrial electronics field, the use of the word 
“automation” has been of value in tieing together, as to 
applicational objectives, a number of types of progress of 
quite diverse origins. ‘Thus, automation implies fabrication 
of a mass-production type. For mass-production welding 
and control service, ignitrons with thermostatically con- 
trolled water cooling have been introduced. This provides 
protection of the tube against failure of water supply, and 
also saves water by adjusting the flow of coolant to suit the 
needs of the service. Automation also applies to remote 
control, as necessary, for example, in the submarine USS 
Nautilus, which, according to announcements made this 
year, employs fission counter tubes, compensated ionization 
chamber tubes for the detection of thermal neutrons, and 


proportional counter tubes. Also, to be considered a part 


of automation is the very great progress made this year in 


the use of combinations of metal-plate rectifiers and mag- 
netic amplifiers to eliminate make-and-break relays from 
automatic-control equipment. 

It appears promising that this type of development may 
extend to control of the main power flow as well as auxiliary 
circuits. As an example, fused silicon diodes are now 
capable of handling many kilowatts of power at very high 
efficiencies in low-voltage systems, and can now operate at 


’ 


temperatures from —65 to +190 C. Some of the newer 
diodes now commercially available have voltage drops 
ranging down to 0.7 volt at a current of 8 amperes. 

Of course, the use of electronic computers is a part of 
automation. A marked increase *s apparent in the com- 
mercial availability of electronic computers. Their cap- 
abilities are becoming much better understood, and tech- 
niques have been developed for their use in many business- 
office procedures. There are now over a dozen manu- 
facturers of these devices, and some rather simplified units 
are available. More specifically, a new storage tube has 
been introduced for use in computers, or computational 
aids, having a sensitive information-storing surface on the 
interior of a face plate scanned by an electron beam, with a 
signal electrode outside the plate. For digital-computer 


use, there have been substantial advances in the develop- 


Two 5-tube radio receivers; the one on the right has been 
that on the 
left was wired by a process for making solderless 
Bell Telephone Laboratories has 
developed an ambidextrous machine, called the ‘‘M-4,’’ 


wired by ordinary soldering methods; 
wrapped connections. 
that uses this process in production 


-1955 ELECTRICAL ENGINEERING 











An application of 
the fluoroscopic- 
intensifier, 
in medical 
prac- 
tice, is the ability 
to obtain 


screen 
used 
radiological 


X-ray 
motion pictures on 
17-mm_ film. It 
mounts on a diag- 
nostic table, and 
the operator views 
the image during 
actual photogra- 
The 


arate pedestal con- 


phy. 


sep- 
trol contains elec- 
tric circuitry for 
synchronization 
and to_ provide 


bright- 


ness for optimum 


constant 


exser> 





film density 


ment of a barrier grid storage tube, using a fine-mesh grid 


to prevent redistribution of charge. This provides substan- 
tial increase in speed of access. Also a rather striking new 
development in the digital-computer area has been em- 
ployment of ferrite storage units having 3-dimensional 
arrays, as against last year’s 2-dimensional arrays. This 
permits 3-dimensional circuit access. 

As to transistors, progress has been characterized by 
higher outputs, wider temperature limits, use at higher 
frequencies, and improved manufacturing techniques 
Particularly significant are improvements in quality, uni- 
formity, long life, reliability, and lower cost. Publication 
of studies affecting surface conductivity, provide a much im- 
proved understanding of some aspects of transistor behavior 

However, the most marked change relative to transistors 
was the very substantial and widespread increase in under- 
standing of how to apply them. Their extended employ- 
ment in military, industrial, and merchandising equipment 
is perhaps the outstanding feature for the year. A number 
of radio receivers are now on the market using transistors, 
particularly for small portable units. 

In the early days of radio, dry cells were used almost uni- 
versally in radio receivers. With the coming of a-c tubes, 
they disappeared from the scene, but it now seems that dry 
cells may be coming back into the picture for general use in 
radio receivers, where transistors are employed. Another 
suggestion, as yet in the early development stage, is that it 
may become possible to use the carrier signal from a nearby 
powerful radio transmitter as a source of power for a radio 
set, which can then be tuned to receive remote signals. 

Of importance to navigation and standard-frequency 
transmission is the announcement of detail studies of phase- 
stable transmission at 16,000 cycles per second from Eng- 
land to the United States. Considered for standard-fre- 
quency use, such signals exhibit Doppler variations of about 
Diur- 


nal variations of transmission time are of the order of 40 mi- 


2 parts in 1 billion during sunrise and sunset periods. 


croseconds, and the diurnal variation is predictable to about 
2 microseconds, or 10° of phase. 
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This year has seen the first significant application of 
pulse-code techniques to high-precision telemetering for 
measurements of performance of airplanes and guided mis- 
siles during flight. Related to this improvement in the 
quality of information obtained by telemetering is the de- 
velopment of new mathematical methods for studying sys- 
tem behavior by sampling of data, using a new type of 
operational calculus. 

In television, there has been an important advance in the 
development of a suitable tube design using an 
bulb, providing a large picture size together with a compact 
and readily assembled tube. 


all-glass 


Also important has been a 
development in television tuning controls resulting from the 
introduction of a new tube used in cascade tuners; a 
5 db increase in gain in tuner-amplifier efficiency, plus a 
significant decrease in noise figure, has been achieved. 

In the fields of microwaves and millimeter waves, the 
constant struggle for bandwidth has rapidly pressed micro- 
wave components into the millimeter region. ‘Thus, a new 
construction has been an- 


50,000 me, 


semiflexible circular waveguide 


nounced. Operating in the 7Eo, mode at 


“oversized” guide can transmit bands several thousand 


megacycles wide with attenuation in the order of 1 to 2 db 
per mile. In addition to the low loss, this mode also offers 
power-handling advantages which are being exploited for 


high-definition radar applications. Considerable funda- 


mental-development work continues in “surface wave 
and “‘open” type waveguides which possess unique proper- 
ties at these extremely short wavelengths. 


Basic 


power meters, etc., have become commercially available 


instrumentation units, such as signal sources, 
at these extremely high frequencies and have spurred 
further research in a magnetic resonance phenomena on 
New 


ferrites are being made available to expand the scope of 


ferromagnetic ceramics (ferrites). classes of these 


One of the valuable 


instruments now commercially available is a packaged 


their microwave applications. new 
traveling-wave-tube amplifier providing 30-db gain be- 
tween 2,000 and 4,000 mc, at an output power level of 1 
watt. 


A very interesting new microwave-actuated research and 


These small fused 
silicon diodes of- 
fered by Westing- 44 
house are at pres- wie 
ent available at 
ratings of 50, 100, 
150, and 200 volts. 
Applications _in- 
clude such diverse 
fields as magnetic 
amplifiers, rotating 
rectifiers on the 
shafts of brushless 
generators, weld- 
ers, plating lines, 
and power packs 





i) 
un 





the electron 


Fundamentally, this device 


magnetic instrumentation tool is paramag- 
netic-resonance spectrometer. 
measures the interaction between an applied magnetic 
field and the magnetic moment of unpaired electrons in 
matter. This technique can be used both to study the 
paramagnetic properties of substances, and with some 
modifications to measure the strength of magnetic fields. 
Another microwave-actuated development this year is the 
use of a device employing cesium atomic dipole resonance 
to provide a very accurate and yet portable absolute-fre- 
quency standard. As yet in the early research stage is a 
device or principle known by the name ‘‘maser,’? which is, 
in effect, a molecular-beam microwave amplifier that ap- 
pears capable of operation at spectacularly low-noise figures 
at millimeter-wave frequencies. 

In the microwave radar field there has been made com- 
pulsed magnetron for radar 


5,400 me. 


mercially available a new 


weather service, operating at rhis represents 


expansion of the use of microwaves into a new applicational 


field which may have very far-reaching eventual impor- 


tance. Another research development employs field emis- 


sion maintained at a constant current by a pulsed circuit 


ngement. This gives promise of permitting employ- 


ld emission sources in wave guides without the 


field of 


there has been developed a light amplifier, which provides 


a completely different physical electronics, 


photolumines« ence,’ described also 


enhancec is electro- 


luminescence enhanced by 
visible-light effects. 

[here have been important 
advances in the art of mag- 
netic recording during the past 

In particular, there is 
a new sprocket drive for a 
film 


flutter, 


35-mm magnetic with 


very much _ reduced 
giving a very high uniformity 
f speed and a very high 
quality of sound reproduction 


Also 


magnetic-tape 


new is a stereophonic 
reproducing 
system utilizing in-line heads 
This 


for home installation. 


A magnetic-tape transport unit 
which 


movement is controlled by two 


for computer in tape 
pinch-roller assemblies, each of 
which is controlled by a high- 
speed moving-coil actuator. 
Each of the pinch rollers moves 
5 to 6 thousands of an inch to 
press the tape against the cap- 
shafts. of the 
rollers is effective during each 
of the forward 
Positive action 


stan Only one 


or reverse op- 
erations. is ob- 
tained during both the engage- 
ment and release of the pinch 
roller assemblies by reversal of 
the moving-coil current 


Progress in E 


ngineering 


In the Magnetic Tape Data Reduction Center, General 
Electric Company, this equipment reduces engine 
operating data, recorded on test, to form for analysis 
and evaluation in a matter of hours instead of weeks. 
On the inclined panel to the left are controls for record- 
ing channels of input data; the spools hold recording 
tape for input to the facility. The rear wall panels pro- 
vide oscillators, band-pass and tuned filters, multi- 
channel presentation scopes, and frequency spectrum 
display with a panoramic analyzer 


permits emphasis on availability of stereophonic §prere- 
corded magnetic tapes which will soon be available in ever 
increasing numbers. ‘There is now also available an auto- 
matic programming system, operating from magnetic tape, 
which will permit over 24 hours of operation of broadcasting 
stations from prerecorded tapes, with prerecorded station 
breaks, announcements, and disc recorders from an auto- 
matic changer. This permits complete advance program- 
ming and automatic operation with any desired mixture of 
his is an outstanding example of 


program content. 


automation in the field of information transfer. 


INSTRUMENTS AND MEASUREMENTS 


[HE BROAD SCOPE OF INSTRUMENTATION precludes any ade- 
Only a 
hough 


quate coverage of progress during the year 1955. 
few significant developments can be mentioned. 
new materials have permitted improvements in the design 
of many instruments, major contributions have come in the 
field of recording instruments. ‘Thus, a new electronic re- 
ceiver-recorder has been developed for d-c-type pickups 
and d-c telemetering systems used in power plants, process 
plants, and laboratories. The recorder may house as many 
as four plug-in d-c receivers or two receivers and two pneu- 
Nonlinearity inherent in many pickups 
the 


matic controllers. 


is extracted by a characteristics cam in receivers. 


Chis makes it possible to combine four records from pickups 


having different characteristics on the same uniformly 


eraduated circular chart. 

Another device is an automatic oscillograph for use in 
power-transmission circuits to obtain records of unantici- 
pated disturbances. A fast-start feature built into the 
automatic record paper holder enables it to start recording 
0.004 second after the disturbance begins. The record will 
stop after a predetermined interval (1 to 6 feet of record 
length) or after the fault has cleared, whichever is longer. 
[he month, day, hour, minute, and second is automatically 


photographed at the end of each record. ‘This oscillo- 


graph contains the features of the general-purpose oscillo- 
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New 
receiver—recorder, 


electronic 


developed for d-c- 
type pickups and 
d-c telemetering 
systems, may 
house as many as 
d-c 


four plug-in 


receivers or two 


receivers and two 


Ub. 





pneumatic con- 


trollers 


graph previously described. It may be converted into an 


oscillograph for general-purpose use by replacing the 
automatic record paper holder with the standard paper 
holder from the general-purpose oscillograph. 

['remendous strides have been made, as expected, in the 
field of nuclear instrumentation. The Atomic Energy Act 
of 1954 and the major effort at declassification of reactor 
technological information gave impetus to an enthusiastic 
response of industry to the challenge of producing ‘‘com- 


New 


for the severe corrosion and radiation conditions of water- 


petitive nuclear electric power.” instrumentation 
or liquid-metal coolants is continually being perfected and 
has made possible reactor-power submarines and the intro- 
duction of nuclear electric power into transmission lines for 
distribution to homes, farms, and factories in the near fu- 
Package 


power calculators, 


ture. control systems, high-precision reactor 


and nuclear reactor simulators which 
synthesize operating characteristics have helped the progress 
in the instrumentation art. An experimental system in- 
cluding a neutron sensitive thermo pile feeding a second- 
harmonic transistor excited magnetic modulator with a 
tuned transistor amplifier has been developed for detecting 
neutron flux. 

Applications of nuclear techniques in medicine and 
biology are exemplified by a unique eye probe, which is a 
counter tube with a curved mica end window, enabling the 
surgeon to probe behind the eyeball; also a gamma counte1 
of high geometric efficiency, which makes it particularly 
suitable for measurements of extremely low levels of gamma 
radiation, such as that which is encountered in tracer in- 
vestigations. 


\ small 


pressure transducer has been developed. 


precision diaphragm-operated  strain-gauge 
The gauge can 
instantaneously measure varying pressures as required in 
supersonic wind-tunnel testing. Incorporating a Wheat- 
stone bridge with four active arms, this pressure gauge may 
eliminate manometer racks with the attendant savings in 
space, as well as reductions in test and recording time and 
money; no penalty is paid in accuracy. Operation may 
be for absolute or differential pressures as low as 10-mm 
of 0.1 


static pressure work, it features self compensation for tem- 


mercury absolute, to an accuracy per cent. In 
perature; in dynamic applications, it has freedom of phase 
and amplitude errors inherent in tubing connected man- 
ometers. Transducer output isa convenient d-c voltage for 
analogue and digital computing equipment as well as in- 


dicators. 
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MAGNETIC AMPLIFIERS 


[HE ALMOST UNIVERSAL ACCEPTANCE 


fiers as extremely reliable « omponents for a 


Chey 


sile control systems was seen in 1955. 

extensive application in autopilots. 
Operational-type magnetic amplifiers are bein 

a variety of low- and high-signal applications t 


air-borne systems. For low-signal applications, 


netic amplifier has proved 


particularly adaptable 
amplification of the low potentials produced by 
couples. 


Maenetic 
| 


powered submarines, as evidenced 


amplifiers are used extensively in 


by the following 


control servos for the General Electric Company’s nuclea 


reactor for the atomic-powered submarine employ magneti 


amplifiers throughout. Magnetic amplifiers we 
| I 


because of their long service-free life and their 1 


In addition, the safety system which guards 


malfunction of the nuclear ‘reactor and its controls is 


up primarily of magnetic amplifiers.” 


METALLIC RECTIFIERS 


consicde rable d vel 


DURING THE 


PAST YEAR 
has been done to improve characteristics « 
metallic (semiconductor) rectifiers 

Selenium rectifiers capable of withstanding ter 
up to 150 ¢ 


been developed showing life expectancies 


have 
of several hundred hours, as against less than 100 hours. 
Copper-oxide rectifiers using double the existir 
per cell and with an expectation of reaching up 
have been announced. 
Germanium rectifiers have been applied to apparati 
One of the 


larger blocks of power. largest installatior 


the world has a rating of 65 volts at 30,000 amperes, 
used to make hydrogen gas 
Silicon rectifiers have been d 


effort 


veloped Dy 


facturers in an to obtain a devic 


higher temperatures than the germanium type.‘ 


individual cells rated at 140 volts and 25 amperes are | 


sold. Major applications will no doubt appear o 


market during 1956. 


The importance of metallic rectifiers has resulted in 


International Electrotechnical Commission establishis 


committee to develop international standards; th 


meeting having been held in England in July 1 


NUCLEONICS 


HIGHLIGHT OF 195 field of nucleonics was the 


ushering of atomic power from the realm of the philo- 


Automatic oscillo- 
graph for use in 
transmis- 
ob- 


records of 


power - 
sion circuits 
tains 
disturbances. Fast- 
start feature en- 
ables it to 


recording 


start 
0.004 
the 


disturbance begins 


second after 
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SS ——— YF 
te so a ag ed 


Curved mica end-window counter tube enables surgeon 
to probe behind eyeball 


sophical and conjectural to the state of engineering and 
economic pragmatism. ‘The hopes and aspirations of pre- 
vious years were reduced to engineering realities with 42 
reactors for production of power, materials testing, or re- 
search now in use or in advanced stages of construction in 8 
countries and, in addition, some 25 more reactors being 
designed during the year. 

[The Geneva Atoms for Peace Conference was no small 
factor in bringing about world-wide acceptance of the 
realistic potentials of atomic reactors, especially for electric 
power generation. This conference was singularly noted 
for bringing together the nuclear technologies of the Eastern 
and Western worlds, a feat which has been quite impos- 
1920 in 


politically less sensitive than atomic energy. 


sible since scientific and engineering activities 

Other important conferences developed, such as the Con- 
gress on Nuclear Engineering and Science held in Cleve- 
land, Ohio, in December. This congress indicated the 
breadth of the subject of nucleonics and its bearing on every 
phase of life. As, through engineers and scientists, the 
Geneva Atomic Conference bridged certain political bound- 
aries in an unprecedented way, so also the Cleveland con- 


More 


25 of the principal United States engineering and 


ference bridged the various scientific disciplines. 
than 
scientific societies demonstrated their interest in the future 
of nucleonics and its applications by participating in this 
Cleveland Congress. 

Che full scope of the 1955 developments in nuclear en- 
gineering is too great to outline properly in these brief 
paragraphs. Important work of the year, for example, 
varied from studies in the minute forces between neutrons 


and protons in calculating their interactions and modes of 


motion to the construction of Britain’s first atomic power 


station, the giant Calder Hall pressurized carbon dioxide 


High 
efficiency of radi- 
ation detector 
makes it ideally 
suited to biological 
and other analyti- 
cal tracer 


geometric 


investi- 
gations 
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gas-cooled graphite-moderated reactor costing $50 million. 
The Calder Hall plant will, when completed next year, have 
a generating capacity of 50,000 kw. United States reactor 
power stations up to several times this capacity and employ- 
ing a number of different types of reactor designs, fuels, 
coolants, and moderators are under construction at the 
present time. 

The first delivery of atomic electric power in the United 
States took place on July 18th. 
Milton Plant of the General Electric Company to 
Niagara-Mohawk Power Company. 


It was made by the West 
the 
Power may be sup- 
plied on a continuing basis from this plant to three public 
power systems in the Niagara area. 

Test work has started on an “intermediate” and ‘“‘ad- 
vanced” submarine reactor, as well as a power plant for a 
large ship reactor. Meanwhile, the first atomic powered 
submarine, the USS Nautilus, has easily broken all speed 
records and traveled submerged from the New York area 
to San Juan, Puerto Rico, in 84 hours. 

In nuclear machines other than reactors, an accelerator 
is under construction at Brookhaven National Laboratory 
capable of accelerating protons up to 25-billion electron 
volts. 

In nuclear instrumentation, reliable high-speed 100- 
channel pulse-height analyzers have been developed during 
the year. The use of decade-counting tubes has been ad- 
vanced through development of higher speed tubes. Re- 
actor instrumentation and control is still far from standard- 
ized in the United States, but it appears that a sufficient 
number of similar solid-fuel heterogenous reactors would be 
built in England in the next few years to make some head- 
way in standardizing and producing such controls and in- 
struments in multiple installations on the same type of re- 
actor. 

Specific operating results to guide in preparing design 
parameters and selecting reactor types on a variety of nu- 
clear reactors has been brought much closer during this 


past year. 


SOLID-STATE DEVICES 
THE MOST IMPORTANT DEVELOPMENT in the field of semi- 
conductor devices in 1955 was the development of the dif- 
fused. 


duce a high-frequency junction transistor by narrowing the 


base transistor. Straightforward attempts to pro- 
base region result in low collector voltage rating, high base 


In 1954, J. M. Early of 
Bell Telephone Laboratories disclosed a PN/P structure 


resistance, and low power rating. 


which provided isolation of the collector from the thin base 
region. The effect was to raise collector voltage ratings 
and lower collector capacitance. 

This year a very practical means for obtaining a thin 
base region and collector isolation has been disclosed by C. 
A. Lee and others of the Bell Laboratories. By diffusing a 
low-resistivity base region into a high-resistivity body, the 
collector is isolated on the distant side and connection of 
leads is relatively easy. A small-area base connection en- 
sures low base-to-collector capacitance; despite a relatively 
large-area collector, electrode operation in the 500-mc re- 
gion with 100 milliwatts of power may be feasible in the 
future. 
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‘T’emperature Measurements on D-C Armatures 


D. D. GERBETZ 


ASSOCIATE MEMBER 


HE SIGNIFICANCE of usual 


measurements made d-c 
The amount of published data on this subject is 


the 
armatures is somewhat 


temperature 
on 
vague. 
However, it was evident from the discussions on 
some of these papers'® that some of the points under 

that 


data would be helpful toward a better understanding. 


limited. 


consideration were controversial, and additional 

This digest presents the results of a large number of 
laboratory tests showing the correlation among several 
different methods used for measuring temperatures on d-c 
armatures. It is believed that temperature measurements 
made with embedded thermocouples, read through slip 
rings, greatly enhance the validity of the correlation re- 
ported here. 

The opportunity to make a rather exhaustive study of 
temperature measurements on five experimental motors 


afforded. The 
General Industrial Motors, dripproof enclosed continuous 


was motors involved were classified as 


duty rated at 60 C with class B insulation. These motors 
were self-ventilated with the fan exhausting out the end 
The the 
machines ranged from 40 hp at 1,750 rpm to 200 hp at 
1,150 rpm. After the validity of reading thermocouples 
through slip rings had been checked 


opposite the commutator. nominal ratings of 


in the laboratory, the 
five experimental motors were equipped with thermocouples 
installed along the armature conductors. The ends of the 
thermocouple leads are brought out through a hollow shaft 
to aslip-ring assembly, as shown in Fig. 1, so that tempera- 


tures could be read while the armature was rotating 


Slip-ring assembly 


This organized procedure for making armature-circuit 
resistance measurements gave excellent repeat accuracy, 
and the tests could be accomplished in a very short time. 


With regard to thermometer measurements, the procedure 
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employed is the one outlined in ‘‘Test Code for D-C Ma- 
chines,” AIEE Standard 507, 1941. 

In order to accumulate a large mass of data, the five 
motors described were subjected to a series of heat runs, 
not only at their nominal rating, but also at four different 
speeds below their base speed. At each speed, several 
runs were made at different load settings. 

In conjunction with the plotting of test results, it was 
assumed that each type of temperature measurement bore a 
direct relationship among the other measurements taken. 
There is, for example, a fixed relationship existing between 
the rise by resistance and the rise by thermometer. A ratio 
involved were 


The aver- 


between the two types of measurements 
calculated for each test and the total averaged. 
age ratios for the various combinations of measurements, 
along with their respective rms error or standard deviation 


factor, are 





Ratio Rms Error, Per Cent 


Temperature rise by resistance 


Temperature rise by thermometer 
Temperature rise by hot spot 

Temperature rise by thermometer: 
Temperature rise by hot spot 
Temperature rise by resistance 
Temperature rise by resistance 
Average temperature rise from therm 


CONCLUSIONS 


1. Additional data correlating indirect-temperature 
measurements with hot-spot temperatures and correlation 
of the various methods of indirect measurements among 
themselves have been presented in the table. 

2. An indication of the range of possible errors for an 
individual measurement is indicated also in the table 
3. The correlation between resistance and thermometer 
rises show excellent agreement with the recent revision of 
lable I of American Standards Association’s standard C50. 

4. The use of embedded thermocouples on rotating 
armatures adds to the validity of the data presented here 
over previous papers on this subject. 

5. Based on the data presented in this digest, rise by 
resistance measurements can be made which show con- 


siderable improvement over those made by thermometers. 
REFERENCES 


1. Temperature Rise Value for D-C Machines, Pt. 
AIEE Transactions, vol. 68, Pt. 1, 1949, pp. 206-18. 


I, AIEE Committee Report. 


2. Temperature Rise Value for D-C Machines, Pt. II], AIEE Committee Report. 
Ibid., Pt. 2, pp. 1118-25. 


Digest of paper 55-106, ‘Correlation of Temperature Measurements on D-C Armatures,”’ 
recoramended by the AIEE Committee on Rotating Machinery and approved by the 
AIEE Committee on Technical Operations for presentation at the AIEE Winter General 
Meeting, New York, N. Y., January 31-February 4, 1955. Published in AIEE Power 
Apparatus and Systems, June 1955, pp. 391-8. 


D. D. Gerbetz and J. 8S. Ewing are with the Reliance Electric and Engineering Com- 
pany, Cleveland, Ohio. 


Gerbetz, Ewing—D-C Armature Measurements 





BENJAMIN FRANKLIN'S 


Priceless Gift to Electrical Engineering 


JORDAN 


Benjamin Franklin was not only a brilliant, 
scientist and inventor, but also a ‘‘practical 


man.’’ His simple terminology and _ logical 


explanations of scientific phenomena provided 
a solid foundation for the study of electricity. 


ANY PEOPLE have written of Benjamin Frank- 
M lin’s contributions to the science of electricity. 

Chey have told of his famous kite experiment, his 
theory of the “‘electric fluid,” his invention of the lightning 
rod, his discovery of the law of conservation of the electrical 
charge for condensers, and his other pioneer works. 

Few ever have written of what probably was his most im- 
portant gift to electrical engineering—simple explanations 
that helped to build international understanding on how to 
apply this new science to useful purposes. More than any 
other one man, he contributed to the foundation on which 
millions could learn the facts about electricity and start it 
on its destiny as mankind’s most useful servant. That is 
the glory of the engineer even more than the scientist, and 


‘Poor Richard” was, above all else, a practical man. 


Statue of Benjamin Franklin with electrostatic machine. 


Jordan—Benjamin Franklin’s Gift to Electrical Engineering 


A LIFE-LONG OBJECTIVE 


AMONG BENJAMIN FRANKLIN’S GREATEST TALENTS was his 
clear and logical simplicity. He disliked the tendency to 
create a mysterious “jargon” to describe each new phenom- 
enon of science. ‘To him, the use of big words, difficult to 
understand, was not a sign of learning, but self-conceit. 
His creed was written to John Perkins, February 4, 1753, in 
a letter on the origin of ‘‘Whirlwinds”’ 

“If my hypothesis is not the truth, it is at least 
as naked; for I have not with some of our learned 
moderns disguis’d my nonsense in Greek, cloth’d it 


in algebra or adorned it with fluxions.”’ 


Electricity in Franklin’s day was a very mysterious thing. 
Its actions could have been given newly created and diffi- 
cult terms or complicated explanations. Franklin planned 
differently. He determined upon the use of everyday 
words to describe the amazing actions of this new science. 
In his book, “Experiments and Observations on Electric- 
ity,” he sought to remove all mystery and obscurity, pre- 
senting his findings to layman and specialist alike. 

Probably for the first time in connection with electricity, 
the author used such common words as charge, discharge, 
positive, negative, condense, conductor, electric shock, 
electrician, nonconductor, plus, minus, and others. 

This book became an important text in many American 
and European schools. Itcleared away the awe and super- 
stition that surrounded the “electrical fire’? and made it 
the subject of wide discussion and interest. 

Perhaps no one can say that Franklin’s “Philosophy of 
Simplicity” was a major factor in the unbelievably wide 
But it is true that 
electricity today is one of the most knowledgeable of all 


development of the electrical industry. 
sciences in our daily pattern of living. ‘The commonplace 
chores of the average home are performed with electricity 
by people who never have had to learn a difficult language 
that 
science is as well standardized in terminology and equip- 


of technical description. It is doubtful any other 


ment throughout the entire civilized world. For that, 


mankind is deeply indebted to Benjamin Franklin. 


THE PRICELESS EXAMPLE 
FRANKLIN’S PROCEDURE for the identification of electricity 
with lightning is a model of clarity and understanding. For 
countless centuries, human beings had feared the lightning 
as the “‘wrath of gods” or ‘“‘a mighty convulsion of nature.” 


Franklin brushed superstition aside in a few simple notes: 


*“November 7, 1749. 


lightning in these particulars: 1. giving light. 2. 


Electrical Fluid agrees with 
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colour of light. 3. crooked direction. 4. swilt 


motion. 5. being conducted by metals. 6. crack 


or noise in exploding. subsisting in water or 
ice. 8. rending bodies it passes through. 9. de- 


stroying animals. 10. melting metals. 11. firing 
sulphureous smell. 


We do 


not know whether this property is in lightning. 


inflammable substances. 12. 
Che electrical fluid is attracted by points. 
gut since they agree in all particulars wherein 
we can already compare them, is it not possible 
they agree likewise in this? Let the experiment 


be made.”’ 


In that logical, understandable way, Franklin cleared the 
mystery of thousands of years and did it by flying a kite that 
any schoolboy could make. 

Che appeal of this simplicity to the public was universal. 
Roger Burlingame in ‘The First Mr. American”’ tells of the 
enormous crowds which gathered on the streets of Paris to 
welcome the great ‘‘Doctor.” They felt “She had exposed 
the magic shown that what had once been evidence of the 
wrath of God was but a natural and common thing. He 
had even caught some of it (or so they said) in a bottle!’ 
Franklin’s 

Charles Kettering once wrote: 
lin who first formulated the theory that electricity could 


‘electrical machine’”’ is illustrated on the right. 


“Tt was Benjamin Frank- 


exist in two states, which he called positive and negative. 
All of our complex electrical equipment from electrical 


power to radio is explained by this theory.” 


ENGINEER EVEN MORE THAN SCIENTIST 


**Poor RICHARD’? KNEW, as few men do, that the way to 
popularize an idea was to apply it to the homely actions of 
everyday life. He was called the greatest scientist of his 
day, but we in engineering would have called him an engi- 
neer, for his main objective always was to find the “‘practical 
application of science for the benefit of man.” 

Consider, for example, the magnificent experiment that 
first demonstrated the uses of electricity for modern living. 


Franklin wrote to his friend, Peter Collinson, in 1749: 


‘““Chagrined a little that we have been hitherto able 
to produce nothing in the way of use to mankind 
[from electricity] ... Ina party of pleasure on 
the banks of the Schuylkill . . 
killed for dinner by the electrical shock, and roasted 
by the electrical jack, before a fire kindled by the 
electrified bottle, when the health of all of the famous 


Holland, 


Germany are to be drank in electrified bumpers under 


a turkey is to be 


electricians in England, France and 


the discharge of guns from the electrical battery.” 


Here was the “‘spark’”’ which showed the way to our modern 
electric kitchens, and the vast uses of electricity for heating, 
entertainment, and military purposes. 

Perucca and Gori in ‘‘Pioneers in Electrical Communi- 
cations” also attribute to Franklin one of the earliest at- 
tempts to send messages by electricity over wires. Even 
the failure of his experiment (possibly because of defective 


insulation) did not detract from the importance of the idea. 


C. L. Jordan is Chairman of the Committee on the International Celebration of Frank- 
lin’s 250th Anniversary, The Franklin Institute, Philadelphia, Pa., and is retired 


executive vice-president and a director of N. W. Ayer and Son, Inc., Philadelphia, Pa 
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Franklin’s 
cal machine 


AN ANNIVERSARY MESSAGE TO ENGINEERS 


It MAY BE PRESUMPTUOUS to write what we feel a great 
man would have said had he been alive during the cele- 
bration of his 250th anniversary. In this case, however, 
Franklin’s beliefs and objectives were set down so clearly 
that it is necessary only to apply them to conditions today. 

We know that the problem of world peace in the future 
is largely an engineering problem. Few expect that the 
threat of war can be eliminated until all countries share 


Elec- 


someday 


alike in the amazing developments of technology. 


trical, chemical, and mechanical servants will 


raise all living standards, lengthen our lives, and make the 
more pleasant (as Franklin once predicted 

Scienusts and engineers can hasten that day by sharing 
their ideas (as Franklin taught) in language that is as in- 
Almost every 


that 


telligible to the unlearned as to the learned. 


study of attitudes in other nations confirms the fact 


what people really want, most of all, is technical ‘“‘know- 


how.”’ Every engineer who can and does write simply 
helps materially to bring real peace closer to the world. 

If Franklin were here today, probably he would be the 
first to emphasize this fact. All of his life was lived in that 
pattern. He shared his ideas generously with all countries 


through the great scientific societies of the 18th Century. 
No other American was elected to so many of these societies 
(25 in England, Scotland, France, the Netherlands, 
and America). He believed 


that free communication of ideas was man’s grt 


Ger- 


many, Russia, Italy, Spain, 


ice to man and the duty of every scientist and engineer. 
Today, we have advantages that Franklin never had in 
the large associations of scientists and engineers and their 


publications. The world needs more technicians who will 


learn to write in a way that is clear and inspiring to others 
in other lands. With a broad exchange of ideas will come 
the understanding that can bring peoples closer together 
man’s age-old search for peace. 


and contribute to 
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Secondary Network Equipment 


R. L. SCHWAB 
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HE PROBLEM of servicing large concentrated loads 

has been met successfully in the past by using spot 
networks and raising the distribution voltage from 208 volts 
The use of 480 or higher 
voltage systems offers definite advantages in reduction of 
size and cost per kva of the secondary network equipment. 
This equipment includes the network transformer, network 
protector, relays, fuses, and limiters. Along with the ad- 
vantages gained, the use of the higher voltage secondary- 
network equipment has presented certain problems in the 
design of this equipment. 


to 480 or 575 volts line-to-line. 


For instance, the network 
protector is basically a current-carrying device, but the 
use of the higher voltages requires a careful consideration 
of such design features as relaying and fusing. To the trans- 
former designer, the use of the larger kva ratings made 
possible by the higher secondary voltages has presented 
such problems as maintaining minimum dimensions, pro- 
viding low sound levels, and the consideration of more 
efficient cooling methods. 

Raising the secondary voltage from 216 volts to a higher 
voltage such as 480 volts, allows the maximum transformer 
rating to be increased from 1,000 to 2,000 kva. Increasing 
the maximum transformer size which can be applied on a 
secondary network system gives several important ad- 
vantages: reduction of associated equipment, facilities, and 
maintenance for the system itself, as well as reduction of 
transformer losses and weights per unit kva. 

The degree of these advantages depends upon the system 
capacity. The advantages increase in importance as the 
system capacity increases. For one hypothetical system 
with a total capacity of 30,000 kva, the reduction of system 
transformer losses, weight, and volumes by going from 216 
to 480 volts is a maximum of about 18, 25, and 12 per cent, 
respectively. 

The basic design of network transformers is the same for 
the higher voltages as for the more common 216-wye volt- 
age. ‘There are several characteristics of the larger trans- 
former ratings which necessarily receive a greater amount of 
One of these is the 
Since the 2,000-kva ratings on 


attention than for the lower ratings. 
transformer sound level. 
the 480-volt system will be used where a 1,000-kva rating 
would have been used on the 216-volt system, essentially 
This means that there 
will be an increase in cost and size of the transformer, 


the same sound level is required. 


reducing somewhat the size and weight advantages gained 
by the use of larger kva ratings. 
Network 


current ratings. 


protectors are built in several continuous- 


The following tabulation gives the inter- 


of one of 11 papers in special publication S-66 recommended by the AIEE 
Transmission and Distribution and Industrial Systems Committees and approved by 
the AIEE Committee on Technical Operations for presentation at the AIEE Fall 
General Meeting, Chicago, Ill, October 11-15, 1954 
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rupting ratings for each at 500 and 600 volts, and represent 
an increase to take care of the larger possible fault currents 
as loads become more concentrated: 





Continuous 
Current Rating, 
Amperes 


Interrupting 
Rating at 500 Volts, 
Amperes 
300 20,000 

600, 800 20,000 
800, 1,200, 1,600 30 ,000 
2,000 35,000 
2,500, 3,000 60,000 


Interrupting 
Rating at 600 Volts, 
Amperes 


20,000 
. 30,000 





Basically, the network protector is an air circuit breaker 
and is a maximum-rated device. Since the circuit breaker 
is a current-rated device, the only effect of changing the 
voltage on the circuit breaker is to make the interrupting 
element adequate to handle the increase in voltage. The 
change in voltage makes no difference to the current-carry- 
ing parts, since the maximum design voltage is 600 volts. 

The network protector is controlled by relays which auto- 
matically open and close the protector in response to circuit 
conditions. In 480- or 575-volt systems the potential and 
phasing coils are made to operate at these voltage levels. 
Past and present practice is to have relays with coils suitable 
for connecting either line-to-line or line-to-ground at the 
system voltage. This means that the relays are different 
for 216-, 480-, and 575-volt systems, and new relays were 
developed with different coil and external impedances for 
various voltages, which maintain the identical type of 
operating curves as on the 216-volt system. 

Fuses are mounted on network protectors chiefly to guard 
against failure to trip when a fault occurs on the supply side 
of the protector. The fuses used on the 250-volt class of 
protector are, in general, not suitable for the 600-volt class 
because of their inability to interrupt fault currents within 
the interrupting ratings of the protector. Two types of 
fuses in use today are the alloy fuse and enclosed copper fuse. 

On the 216-volt systems, it is frequently possible to design 
the system in such a manner that secondary faults will burn 
clear. Where the system cannot be so designed or where 
it is undesirable to have arcing faults burn the cable clear, 
network limiters are used. On systems above 250 volts, 
limiters are usually a necessity and 600-volt limiters are 
The function of the limiter 
is to isolate faults on the network, and the limiter is a fuse 
applied with a higher than normal fusing ratio. 

In conclusion, it may be said that the use of higher 
secondary-network voltages will give a more efficient appli- 
cation of secondary-network equipment. The industry 
acceptance of the higher secondary distribution voltages 
will be closely related to the over-all economics involved. 
Both 480- and 575-volt network systems have been proved 
in installation and the equipment will work satisfactorily with 
either small or large systems. 


available for this application. 
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Transformer Electrostatic Voltage Distribution 


SAUL BENNON 
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NE OF THE PROBLEMS in 
design is the control of the distribution of electro- 
static voltage, produced by surge voltages applied to the 


power-transformer 


line terminals. For waves with a relatively steep front, 
this initial electrostatic distribution is, to a large extent, 
determined by the capacitance network formed between the 
This 


digest describes the wide range of control of this distribution 


winding elements, the core, and the tank structure. 


achieved in interleaved shell form windings by the proper 
application of static plates, as shown in Fig. 1. 

They consist of a sheet of metal foil sandwiched between 
two sheets of pressboard. The sheets, termed ‘‘washers,”’ 
are cut to the general contour of the actual coils of the 
The foil 
short-circuited turn. 


winding. contains a gap to avoid forming a 
Connection to the foil layer is made 
by means of the pigtail shown. The internal and external 


edges are protected by pressboard channels. Spacer 
blocks are glued to the pressboard washers to form oil ducts 
on either side of the static plate. 

The original purpose behind the application of static 
plates was to control the distribution of the initial voltage 
within a transformer winding caused by surges reaching its 
line terminal; whereby, a plate is placed parallel to the 
It is 


then extremely effective in securing a uniform surge- 


line coil and connected to the first turn of the coil. 


voltage distribution across the face of the line coil and, 
therefore, in turn, between the coils of the whole winding. 
If the static plate were not present, the voltage distribution 
across the turns of the line coil would be determined by a 
capacitance network, consisting of the turn-to-turn and 
turn-to-ground capacitances. 

Since surge voltages can be transferred electrostatically 
between transformer windings, it is frequently desirable to 
isolate the lower voltage windings from effects caused by 
surges to the high-voltage line terminal. Simply, the low- 
voltage line coil can be placed opposite the high-voltage- 
line static plate and provided with its own static plate. 

rhe shielding effect of a static plate used in this manner 
is a result of the effective grounding of the low-voltage 
terminal through the surge impedance R of the connected 
low-voltage line. It is entirely independent of the decrease 
in voltage at points, as caused by the voltage-divider effect 
inherent in a capacitance network. This shielding effect 
can be expressed analytically in terms of shielding factors. 
The factors are functions of the surge impedance, the time 
constant of the network, and the times for crest and zero 
of the impulse. 

Under normal conditions, the initial distribution within 
nin Power: Tres 
former Design,”’ recommended by the AIEE Committee on Transformers and approved 
by the AIEE Committee on Technical Operations for presentation in the AIEE Summer 
General Meeting, Swampscott, Mass., June 27-July 1, 1955. Publication in AIEE 
Power Apparatus and Systems 1122 
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PIGTAIL— 


CHANNEL 


SPACER 


WASHER 


Fig. 1. Partial cutaway of static plates 


shell form windings is fairly uniform [This is caused by 


the small number of large surface-area coils used within the 
windings, with resulting low ratio of ground capacitance 
Under 


to series capacitance. certain special conditions, 


small portions of a winding may be separated from the main 


body of the same winding. When this occurs, additional 
. ; 


capacitances to ground are introduced on both sides of th 


series connection, which tend to lower the initial capaci- 


Since these capac 


t 


tances are located at the ends of winding groups, they can be 


tance voltage of the series connection. 


counteracted by the application of static plates. 
Proper application of static plates in the interleaved shel 
form-fit transformer gives the designer a large measure of 


control over initial electrostatic voltage distributions. 


[his control can be exercised over electrostatic surge 


transfer between the windings, as well as electrostatic dis- 


tributions within individual windings. The concentration 
of mutual capacitance coupling at the ends of windings or 
winding groups in the interleaved shell construction greatly 
facilitates the control of surge transfer between windings 
by means of static plates. 
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Closed-Circuit 


‘Television 


in the Bell System 


rLETT 


AIEE 
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LOSED-CIRCUIT TELEVISION is 


many methods of transmitting intelligence that makes 


one of the 


use of the plant of the Bell System. Closed-circuit 


television is differentiated from television broadcasting, 


familiar to all, 
ual ad 


specific 


in that the originator provides individ- 
istribution of the television signal he has produced to 
preselected points. Several rather general fields 
of application of closed-circuit television have been found 
These may be outlined as follows: 


useful in the past. 


lL. . wee 


events as they happen at a large number of points on a 


reproduction of outstanding entertainment 


country-wide basis 


2. The dissemination of information to groups of people 
the country, 


scattered at numerous points throughout 


such as for sales promotion or educational purposes. 


3. The industrial use of the service on a local basis for 


34 Bartlett—Closed-Circuit Television 


transmitting information from one point, to another where 
it will be of more value in carrying out the business of the 
industry. 

From the standpoint of problems involved and general 
use made of this service, closed-circuit television can be 
divided into two general groups. The first group makes 
a number of viewing 

The 


local services connecting relatively few points, usually lo- 


use of intercity networks involving 


points located in different cities. second involves 


cated within a single city or locality. 


INTERCITY CLOSED-CIRCUIT NETWORKS 
AT ITS INCEPTION in 1950, closed-circuit intercity network 
television was associated with theater television programs 
where such events as prize fights, football games, and grand 
The Bell System’s job 


in providing these services is that of connecting the output 


opera programs were transmitted. 


of the customer-provided camera equipment at the pickup 
point to its transmission lines and then distributing it to 
theaters in different cities throughout the country designa- 
Here the circuit is connected to pro- 
Net- 


works to as many as 133 points in 90 cities have been es- 


ted by the customer. 
jection equipment also provided by the customer. 


tablished for this type of service using monochrome trans- 
missions. 

In the years subsequent to 1950 there has been a gradual 
increase in use of closed-circuit television by other types 
of customers, such as a merchandising company in starting 
a new sales campaign, where its sales organization has been 
gathered at a number of local meetings. A manufacturer 


in introducing new models to his distributors located 


throughout the country has found this service useful, as 
The 
medical educational program associated with cancer sur- 


have organizations involved in educational programs. 
gery isanexample. At the present time a large part of the 
closed-circuit intercity network services involve this latter 
type of customer. 


Type of Facilities. The Bell System has a network of 
television channels which are used to furnish service both to 
the major television broadcasting networks and to closed- 
circuit users. Broadband channels are used and consist of 
radio relay or coaxial facilities. At the present time, there 
ire about 68,000 channel miles of television facilities, 50,000 
of which are on radio relay facilities and the remainder on 
This compares 900 


1948, when network tele- 


coaxial cable or video pairs. with 
channel miles which existed in 
vision was inaugurated. It is interesting that two one-way 
television facilities capable of carrying a television program 
in each direction can be used to provide hundreds of tele- 
phone message Circuits. 

The 


closed-circuit television networks is proportionately small 


intermittent use now made of these facilities by 


as compared to that of the broadcasting networks which are 
provided with full-time facilities. ‘The facilities themselves, 
however, are of the same types and are used interchange- 
ably. Detailed descriptions of the facilities used have been 


Full text of a conference paper presented at the AIEE Fall General Meeting, Chicago, 
Ill., Oct. 3-7, 1955 at a session sponsored by the Committee on Television and Aural 
Broadcasting Systems. 
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published on several occasions, but it seems desirable to 
give a brief outline of each type used to complete the pic- 
ture of how the service is provided. 

Radio Relay System. 
TD-2 


those portions of 


Equipment known as the Western 
chiefly for 


which 


radio used 


the 


Electric relay system is 


television channels work 


on radio facilities. ‘This system is capable of providing six 
broadband channels in each direction, and consists of suc- 
cessive radio links normally from 25 to 30 miles in length. 
Repeater stations, located at the end of each link, amplify 
the signal and transmit it to the next station. Separate 
antennas, designed to beam the radio waves along a narrow 
path, are used for receiving and transmitting at each re- 
Thus, 


intermediate repeater points, ordinarily have four anten- 


peater point for each direction of transmission. 
nas. Antennas are mounted on towers of sufficient height 
to provide line-of-sight transmission, the height depending 
on the terrain encountered, with higher towers being re- 
quired in flat country where advantage cannot be taken of 
natural elevations. The title picture shows a typical tower 
and radio repeater station. 

The T'D-2 system uses frequencies in the 3,700- to 4,200- 
The 


available 500-mc band is divided into 12 one-way channels, 


megacycle (mc) band transmitting on an FM basis. 


the mid-band frequencies of which are 40 me apart. Chan- 
nels with adjacent frequency assignments transmit in oppo- 
site directions, thus producing six channels in each direction. 
In adjacent repeater sections the same frequencies are used 
with directions of transmission reversed. Such a plan con- 


serves frequency assignments and reduces crosstalk be- 
tween channels to a workable minimum. 

To guard against interruptions, one channel of a system 
in each direction is usually assigned as a protection standby 
and automatically replaces the working channel whenever 


trouble is experienced. 


Coaxial Cable Systems. A typical coaxial cable consists of 


eight coaxials in one cable sheath. Each coaxial is used to 
provide a one-way broadband channel capable of providing 
one closed-circuit television service. In regular use, for 
message facilities, two coaxials are paired together (one 
transmitting in each direction) to provide a two-way broad- 
band channel to which frequency division multiplexing is 
The 


coaxial cable consists of a copper tube with a copper wire 


applied to develop the individual message facilities. 
located at its center. This wire is suspended throughout 
the length of the cable by insulators spaced about an inch 
Fig. 1 


coaxial cable. 


apart. shows the cross-sectional view of a typical 

There are two types of coaxial systems being used at the 
present time. The original system is known as L7 and the 
later improved system known as L3. The L7 system has 
amplifiers, used to compensate for attenuation in the 
coaxial, located approximately 8 miles apart and will 
transmit frequencies up to about 3.1 mc. The L3 system 
uses amplifiers spaced approximately 4 miles apart and will 
transmit frequencies up to about 8.3 mc. The L3 system 
will provide over three times as many telephone message 
circuits as the L7 system using present standard terminal 
equipment. 
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Fig. 1. 


Cross section; typical coaxial cable 


Coaxial cables usually have a coaxial line in each direc- 
tion set aside as a standby for replacing automatically any 
of the other lines in case of trouble, similar to the arrange- 


ments used with the radio relay system. 


Television Operating Centers. ‘The intercity television chan- 
nels, whether they are of the radio relay or coaxial type, 
terminate in a central test point or operating center. Such 
centers are located at strategic points along the main 
routes to provide supervision and control of the use of 
facilities and to provide points where maintenance work 
testing can be handled. The actual television network as- 
signments made to the broadband facilities vary consider- 
ably throughout the period service is given. Switching 
panels are provided at the control centers to provide a 
means of connecting different programs to the intercity 
facilities as required to meet the needs of the individual 


Che lo« | 


it the 


network or “closed-circuit”? customer loops 


from the studios to the operating cente1 originating 
points and from the operating centers to the radio stations 
at other points are also connected to these same switching 
panels. 

I'he switching panels are arranged so that all incoming 
circuits and all outgoing circuits in a particular operating 
center are connected to switches which enable any one or 
more outgoing circuits to be fed from any incoming circuit 
Fig. 2 


) incoming 


by pressing the proper switch control button. 
shows a switching panel capable of handling 2( 


and 24 outgoing channels. 


Transmission Requirements. ‘Television circuits are re- 


quired to meet very strict limits with regard to both ampli- 


The problems associated with providing facilities 
to meet the exacting requirements of cloged- 


circuit television, as well as some of the uses 

made of this special form of television are /(is- 

cussed. The Bell System’s progress in provid- 
ing intercity and local facilities is reviewed\ 


Closed-Circuit Television 























Television switching panel 


tude-frequency and delay-frequency characteristics in order 
to produce a satisfactory television picture. To maintain 
the channel facilities within required limits, routine tests 
ire made at frequent intervals, using special testing equip- 
nent by which the networks are measured and necessary 


adjustments made to provide satisfactory transmission. 


LOCAL CLOSED-CIRCUIT TELEVISION 


[HERE ARE A NUMBER OF INSTANCES in industry where a 
icture of the progress of action at a particular point would 
be extremely valuable at some distant point of control. 
Che cost of such an arrangement would determine to what 
*xtent it could be used. A number of services of this type 
the 


complete package of television camera, transmission lines, 


have 


been established in Bell System, including a 
and television receivers using equipment available on the 
open market. 

Slow-scan video is one form of television transmission 
that may prove to be of value in producing a low-cost system 
where reproduction of constant motion is not necessary. 
Some trial uses are being planned for this equipment in con- 
nection with bank signature identification. Many banks 
have a number of branches located at different points in a 
community, thus developing a need for verification of an 
individual’s signature and his current bank balance at any 
The rec- 
ords of this type are usually kept at a central point and the 


one of the different branch cashier’s locations. 


desired information, upon request of a cashier, is placed in 
front of a camera and transmitted over the system to a tele- 
vision receiver at the requesting cashier’s location. 

A number of general uses of local closed-circuit television 
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Closed-Circuit Television 


involving services already furnished or under consideration 
are as follows: 


1. Traffic control at bridges, tunnels, and thruway 


junction points where lane or light controls can be used to 


clear traffic jams. The camera would provide a picture 
which would be transmitted to the control center indicating 


where traffic is the heaviest and corrective action is 
needed. 


2. Control of steel rolling mill operations by use of a 
camera at the rolling equipment to provide a better idea at 
the control point of the actual conditions at the rolling 
equipment. The take corrective 
action when he notices a strip running out of line, thus pre- 
venting shutdown. 


control operator can 


3. Camera placed to watch for jams and clogging on a 
complicated conveyor belt system, with a picture trans- 
mitted to a control center where corrective action can 
promptly be taken to avoid complete shutdowns. 

4. Camera placed to show pictures at a remote control 
point of people and cars desiring entrance at a remote 
factory gate. Gates would be opened by remote control 
upon proper recognition. 

5. Local distribution of television programs, as in a 
community television system. 

6. Local distribution to a group of theaters of high-reso- 
lution color television. Savings in production costs can be 
made by this means. 

7. Closed circuit television used as a means of assisting 
in the direction of battle strategy, as demonstrated in past 
Army maneuvers. 
tunnel toll gates to check truck 


8. Camera used at 


licenses and amounts charged at centralized control point. 


9. Camera used to record pressure gauge readings at a 
steam operated power-generating plant and to show picture 
at control center where regulation is accomplished. 

10. Cameras used at cash registers at different chain 
stores, with pictures reproduced at main office where owner 
can watch transactions. 


Fig. 3. Video amplifiers in telephone central office 
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Fig. 4 (below). Measured transmission fre- 
quency characteristic of a typical TD-2 radio 
system. Fig. 5 (right). Measured 
transmission frequency characteristic of a 


relay 


typical L3 coaxial-cable high-frequency line 


6 


FREQUENCY IN 


Local Video Facilities. Many 
services have the camera and viewing screen located on the 


of the local closed-circuit 


same premises, in which case no complicated video trans- 
mission facilities are required. In those cases where the 
distances between camera and viewing screen are longer, o1 
where connections are required to several points in a city or 
to an intercity network, video facilities of two types are 
available. These are cable facilities and radio facilities 
Che cable facilities, referred to as the A2A or the A2B cable 
video transmission systems, provide circuits along trunk 
routes to main distribution points as well as to points of 
recurring interest from a television standpoint, such as ball 
parks, stadiums, public halls, theaters, or other points where 
the number of requirements for service have indicated a 
need for the facilities. Radio facilities are usually pack- 
aged portable equipment, which can be easily installed on 
Radio facilities 
are usually used for one-time pickups or for reaching points 


building roofs or other points of vantage. 


to which cable facilities have not yet been established. 
Using either of these two types of facilities, almost any point 
in a city can be equipped with video circuits in a reasonably 
short interval. 

Cable Video Facilities. The A2A A2B cable 
transmission facilities require special polyethylene-insulated 


and video 


16-gauge pairs and special amplifiers and equalizers. 
These video pairs are included in the makeup of the regular 
exchange telephone cables. The A2A system is designed to 
transmit frequencies with uniform response from about 30 
cycles to 4.5 mc rolling off gradually to 7 mc where it is 
6 db down. The A2B system transmits with uniform re- 
sponse frequencies from about 30 cycles to 8 mc with a 
gradual rolloff of 11 mc. Transmissions over these facili- 
ties are at video frequencies. The use of paired conductors 


balanced to ground helps to prevent low-frequency inter- 
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FREQUENCY IN MEGACYCLES 


ference noise and crosstalk which would be encountered if 
coaxial cable construction were used for the same frequen- 
cies. Amplifiers are spaced 3.5 to 4.5 miles apart. An in- 
stallation of video amplifiers associated with a cable video 


transmission system is shown in Fig. 3. 


Radio Facilities. 


cities are usually single channel systems packaged for port- 


Radio systems used for video circuits in 


able use so they can be installed and removed quickly 
Frequencies in the 4,000 to 6,000 mc range are used, and 
systems capable of transmitting color television are avail- 
able when required. The cover illustration shows an an- 
tenna installation made on the Empire State Building in 


New York, N. Y. 


points of interest in and around the city can be rea 


From this vantage point, most of the 
ched 
The Empire State building is connected through cabl 
video transmission facilities to the telephone company dis 


tributing center. 


FUTURE PLANS 


| 


[HE FUTURE FACILITY DEVELOPMENTS in closed-circuit 


television seem to be heading in two directions to achieve 
special objectives, one toward provision of facilities wh 
will transmit broader bands of frequencies such as for the 


] 


transmission of color pictures with more detailed picturé 


structure, and the other in the direction of a facility to work 
with slow-scan video in order to provide a low-cost closex 
circuit video service. 

To meet the requirements of the former, the Bell Systen 
now has facilities which are capable of transmittin; ind 
widths somewhat greater than 8 mc in the L3 coaxial cable 
system and the 7D-2 radio relay system. Fig. 4 shows the 
measured response of a representative 7D-2 radio relay 
channel, and Fig. 5 the measured response of a represent: 
tive L3 coaxial channel. Future systems, one of which is in 
the planning stage, will be capable of still greater band 
widths. 

The uses that can be made of slow-scan television are still 
being developed and the frequency requirements will de- 
pend on the uses found most desirable. However, based 
on developments to date, it would appear that most re- - 
quirements‘can be met by using existing plant facilities 
with modifications that can be made with relatively small 
expenditures. 

With reasonable advance notice of requirements, the 
Bell System expects to be able to meet the needs that may 
both 


both 


develop in closed-circuit television with regard to 
quantities of circuits and quality of transmission in 
these fields. 
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Power-System Progress for Commercial Buildings 


7D. RER 


IATE MEMBER 


SS Oot 


ATET 


1 ECTRICAL 
—4 grown in 


LOADS in commercial buildings have 


intensity so they now are equivalent to the 
With the 


air conditioning in the commercial building, the 


id density of a metal-working industrial plant. 
idvent of 
type of equipment 


imilar 


uestion then is why 


supplied by the power system is also 


to that found in an industrial plant. The logical 
should the same engineering principles 


not apply in both cases—that is, small load-center substa- 


tions should be located throughout the commercial building, 
nd should supply the load at the higher voltage. 

\lthough the general approach to the power distribution 

problems of an industrial plant and a commercial building 

iy be similar, there are several significant differences, such 

s: (1) the extremely high value of floor and volumetric 

yace in a commercial building; (2) the limited space, floor 


o floor; (3) the size of the commercial building, both 


physically and electrically; and (4) the supplying of many 


commercial buildings at utilization voltage from a secondary 
network system. 

Inasmuch as floor space in a manufacturing plant may 
be as valuable in dollars per square foot of first cost as in a 


ymmercial building, the volumetric difference because of 


iling heights is significant. In an industrial plant it is possi- 


ble to locate substations over washrooms and in other places 


where 


overhead space is not required for production ma- 


hinery; such space is not available in a commercial build- 


ng. In many cases, the location of substations other than 
n the basement would require the use of valuable rentable 
loor space, which factor tends to relegate the substation 


locations to only one or two places in the building 


[hus, design of a power system with a higher utilization 


voltage would offe: advantages. It has been con- 


many 


entional practice to use 208 wye/120 volts almost uni- 


ersally for commercial-building power systems regardless 


the size of building. With the development of the 480 


7-volt system and the 265-volt fluorescent lamp bal- 


it has become economically advantageous in many 


to us the 180 wve/2?77 


/-volt system. In this system, 


€ 
ty ame 


MOT 


Fig. 1. Distribution system for 20-story office building supplied 


from secondary network 


Kurt, Beeman 


Power-System Progress 


DONALD BEEMAN 


FELLOW AIEEE 


the standard 440-volt motors are used to drive machinery 
and the 265-volt fluorescent lamps, operated off the line-to- 
neutral connection, are used for general-area illumination. 
Of course, it is necessary to have some power available at 
120 volts for supplying the floor outlets. 

One of the prime considerations in the design of a power 
system for a commercial building is whether or not the 480 
lhe 


vantage in the use of the higher voltage system in a 20-story 


wye/277-volt system is applicable. economic ad- 


building is summarized in the table. The building can be 
supplied at a utilization voltage of either 208 wye/120 o1 
480 wye, 7 i 


480 wye/277 volt-service and 277-volt lighting; 


The power system is laid out in Fig. 1 for: 
Scheme A 
Scheme B 
cent lighting; and Scheme C 
120-volt lighting. 


208 wye/120-volt service and 120-volt fluores- 
180 wye /227-volt service and 


Scheme A Scheme B Scheme C 
$161,600 $161,600 
22,982 140,486 
271,575 112,200 
174,750 126,100 
29,100 26,400 
12,510 , 400 


3ranch circuit wiring $142,400 
Panelboards and transformer 88 , 300 


Entrance switchgear and risers 112,200 


Motor control centers 126,100 


Four 500-hp air-conditioning motors 26, 400 
Motor feeders 5 400 


Approximately $50 ) 4 , 18 


Saving of Scheme A over B = $171,717 or $28.6 
Saving of Scheme C over B = $100,331 or $16.7 


rhe higher voltage system is fundamentally the same as 
the 208 wye/120-volt system with all of the equipment in 
the 600-volt class. There are, however, several items that 
require consideration. One of the main considerations is 
the short-circuit duty of the equipment. This is important 
at either 208 or 480 volts. The short-circuit current for 
equal power is less at 480 volts than at 208 volts, but the 
effect of circuit impedance in limiting the short-circuit duty 
is less at 480 volts. All equipment used in the 480-volt sys- 
tem must have an assigned interrupting capacity equal to, 
or greater than, the short circuit available. This includes 
the small fuses in the branch-circuit wiring. 

The small dry transformers rated 480—120/240 should in- 
clude primary taps below rated voltage to obtain the correct 
voltage ratio. The transformers require special considera- 
tion as to their noise, and should be located on the solid in- 
side core walls with resilient mountings. 

The 480 wye/27 


many advantages. 


7-volt system, where applicable, offers 
The savings that can be realized over a 
comparable 208 wye/120-volt system can exceed $30 per 
kva of demand, because of reductions in number and size 
of breakers, and bus size, lower per cent voltage drop per 
unit of current, and use of economical motors and starters. 
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Design of a 2-Element Single-Di: 


W.. 3. S484 


HE ART of metering polyphase circuits has developed 
to the point where it is possible to design a compact 
2-element polyphase meter that is not only highly accurate 
This 


three main phases of the design which contribute to this 


but also simple to calibrate. paper describes the 
type meter. 

Compactness is achieved by making use of a single- 
disk design and a unique method of compensating for inter- 
ference proposed by B. E. Lenehan, Westinghouse Electric 


Corporation, Newark, N. J. 


three separate interactions between eddy currents in the 


Interference is caused by 


disk and fluxes from the electromagnet poles. The inter- 


actions are: 


1 Voltage interference, caused by voltage pole flux 
interacting with eddy currents from the opposite voltage 
pole. 

2. Current interference, caused by current pole flux 
interacting with eddy currents from the opposite current 
pole. 

3. Voltage-current interference, caused by current pole 
flux interacting with eddy currents from the opposite voltage 


pole. 


Voltage and current interference are eliminated by 
arranging the watt-hour meter elements symmetrically with 
respect to the center of the disk. Voltage-current inter- 
ference is eliminated by a compensating winding applied to 
the voltage poles. The arrangement of the compensating 
winding with respect to the main winding is illustrated in 
Fig. 1. The voltage relationship in a compensated meter 
is shown in Fig. 2. The voltage-current interference effect 
produces the vector CE,,. ‘The compensating windings 
produce an equal and opposite vector Eg ym/Ni = Eey. 
Since the two vectors will always be equal and 180 degrees 
out of phase, the compensating windings will eliminate 


interference for all 


= 


voltage-current phas« relationships 


Ss | 
No 


Fig. 1. Potential-coil 
windings for voltage- 
current interference 


compensation 





NEUTRAL 
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k Polyphase Meter 


HMID 1 


N, ©Bb*EcN 


EFFECTIVE VOLTAGE = 
Ena ~ CEpb* Ean 


Fig. 2. Voltage re- 
EFFECTIVE VOLTAGE 


EBb- CEng = Egn 


lationship in a com- 
pensated meter 





CEng 


between the current and voltage applied to the two electro- 
magnets. 

Adjustment of the 2-element polyphase meter is simplified 
by providing only one light-load slider and one phase 


balancer. This simplification is the result of designing 


the two adjusters to perform the specific function of cali- 
brating a 2-element meter 
rhe light-load slider produces a constant compensating 


torque in a watt-hour meter. This constant torque will 


correct for “‘creep,”’ friction, and the inherent response of 


any two electromagnets to varying load, all of whicl 


affect light-load calibration. 
Phase balance in a 2-element meter is simplified if the 
torque of one of the electromagnets is used as a reference 


and the torque of the other electromagnet is adjusted to 


Only one phase -balance 


match the reference torque. 
juster is required to achieve this simplification 


Further simplification is achieved if the phase-balanc 


adjuster is designed so that it changes the basic 


torque ol 


its electromagnet without disturbing the _ relationshi 


1 1 1 
10ad I} 1S 


between light load, power factor, and full 


achieved by designing the adjuster so that it maintains tl 


symmetry of the potential flux field and compensa 
the changes in quadrature compensation as n 


potential flux is shunted from the disk gap 
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Parameters for Microwave-System Reliability 


A. ALVIRA 


} IWEST COST DESIGNS which meet user specifica- 
tions are the objectives of the microwave system 
planner. ‘To accomplish these objectives, each of the fac- 
tors which affect system performance should be considered. 
Some of these factors are: propagation, initial system de- 
sign, equipment, and maintenance. 
equipment and quality of maintenance are controlled by 
the user, only propagation and initial system design are 
considered in this digest. 

Prop: 


path o 


gation variations are difficult to predict for a single 
Most 
yased upon average data obtained either from statistical or 
The data 


propagation variations were obtained from a statistical 


n a short-time basis. system designs are 


} 


heoretical studies used for the predicting 


study of 25 operating microwave paths. The results of this 
study are presented in nomogram form in Fig. 1. 
rh 


ind 


.e design of a microwave system is initiated by the user 


includes the number, application, location, quality, 
ind type 


The 


locates repeater stations, from the available 


f communications channels required in the sys- 


tem system designer selects tentative paths and 
topographic 
Path 
to 


provide 0.6 Fresnel-zone clearance over path obstructions 


maps, which will satisfy the given requirements. 


profiles are constructed, and tower heights necessary 


' ' 
re determined 


Paths over water or exceptionally smooth 


terrain are avoided whenever possible. Path lengths 


vary between 20 and 40 miles. 


usu ills 


Fig. 1. Nomogram 
of predicted path 
outage time as a 

of path 
margin and length. 


function 





Nomogram applies 
to paths with 0.6 
Fresnel-zone clear- 
the 
fading 


PATH LENGTH 
(0) MILES 
ance 


10 during 


PATH MARGIN - worst 


(M) DB 
month 
EXAMPLE > PATH LENGTH = 30 
DESIRED OUTAGE TIME *0.1% 
FROM NOMOGRAM REQUIRED 
MARGIN = 30 0B 
m= 4[ LOG (t)]? -10 LOG (t) 
—'5 + 20 LOG (D + 6) 
Lo& 

PERCENT TIME (t) 
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PATH MARGIN 
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The specified channel noise and outage time are divided 
equally between all paths common to the channel, so as to 
establish design objectives. From these objectives and 
manufacturer’s equipment specifications, two required 
power levels are established. ‘The receiver input power 
level for the path must equal at least that required to pro- 
vide the path fading margin in Fig. 1. Also, it must be 
high enough to meet specified average noise per path. 
Che larger of these two values establishes the power level at 
the receiver. The other power levci is obtained by sub- 
tracting the fixed losses in the path from the transmitter 
power level. These fixed losses include filters and coupling, 
as well as free-space values. The difference between the 
required receiver power level and the transmitter power 
level less fixed losses represents the gain required from the 
antenna system. 

Antennas and transmission lines are selected which 
provide a gain approximately equal to the required gain. 
he average values of path noise and outage time are 
adjusted to compensate for the differences between actual 
antenna-systems gains and required antenna gains. 

After the performance is calculated for each path, as 
based upon the map survey, the actual tower sites are 
located, and critical elevations shown on the path profile 
are checked. ‘This operation normally requires a visit to 
each site and a trip along each path; original path calcula- 
tions being altered, as necessary. 

Performance of each communications channel is calcu- 
lated from .e path data. The channel noise level and 
outage time, as caused by fading, are obtained from the 
sum of the noise and outages for all paths common to the 
channel. If each path is designed to meet the average 
requirements determined from the user specifications, the 
completed system will also satisfy user specifications. 

In most cases, tower heights are used which provide at 
least 0.6 Fresnel-zone path clearance over obstructions. 
However, in some cases the calculated path margin is con- 
siderably in excess of that required to meet user specifica- 
tions. Considerable savings in system cost’can be realized 
if this excess margin is used to reduce tower-height require- 
ments. ‘The tower heights are decreased until approxi- 
mately one half of the excess margin is used for diffraction 
losses. The other half is used to provide extra margin 
igainst fading. Average diffraction losses can be obtained 
from available curves. 

Nomographic solutions for the equations used in micro- 

wave-system design save time, as well as simplify the de- 
signer’s work in choosing the most economical system 
parameters which meet user specifications. 
Digest of paper 55-516, “Mic rowave-System Parameters for Reliable Commnuntontions.© 
recommended by the AIEE Committee on Carrier Current and approved by the AIEL 
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High-Temperature Problems 
of Rotating Electric Equipment for Aircraft 


O. E. BUXTON, JR. 
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This article deals briefly with the systems that 
tend to make machines “environmental free” 
and, more specifically, with machines thatin them- 
selves tend to respond more slowly to environ- 
mental changes. Some of the problems en- 
countered because of temperature and the 
particular nature of the machines themselves 
are considered, along with possible solutions. 


ITH SUPERSONIC FLIGHT SPEEDS and con- 
tinuous flight at altitudes in excess of 40,000 feet an 
everyday occurrence, attention is being centered on 


’ 


“‘environmental-free” machines and the problems encoun- 
tered by the high temperatures existing throughout the ma- 
chines. 

An environmental-free machine desirably would be one 
that could maintain a constant steady-state temperature in 
all its components regardless of the properties of its sur- 
roundings. ‘This would, of course, be a very difficult, if not 


impossible, machine to design and build. Therefore, 
whether a machine is environmental free or not can only 


depend on how closely the concepts are followed. 


ENVIRONMENTAL-FREE MACHINES OR SYSTEMS 

AT THE PRESENT TIME, aircraft generators fall into four 
general categories: (1) air cooled; (2) liquid cooled; (3) 
evaporative cooled; and (4) thermal lag. With exception 
of the thermal-lag machine, which is designed to give rated 
load for a definite period of time, these machines are con- 
sidered as continuous duty and are expected to deliver their 
rating for extended periods of time. 
The Fig. 1 


is a d-c generator, incorporating improved cooling tech- 


Atr Cooled. air-cooled machine shown in 
niques, such as extended surfaces on the brush boxes, inter- 
the air-cooled ma- 
Although 


such. 


poles, and rotor passage. However, 
chines in themselves are not environmental free. 
if placed in a suitable system, they can become 
A suitable system might be arrived at by using bleed air, 
refrigeration, or any other system that maintains relatively 
low air temperature, high pressure, and does not permit the 
weight rate of air to decrease. 

In considering the bleed-air system, the logical choice for 
high-pressure air is from the main-engine compressor. 
However, the air leaving the compressor would be at too 
high a temperature to use directly for cooling, so methods 
would have to be applied to first cool the air before passing 


it over the machine. This air, of course, could be cooled 
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by an intercooler or an expansion turbine. The method 


shown in Fig. 2A utilizes selective taps from the compressor 
so that the air may be removed from the exit at the start, 
and then from earlier stages as the engine and compressor 
come up to speed.! This method means that the air turbine 
can be designed for a limited pressure range and ma 

itself, be capable of removing sufficient heat so the air can b 
Whether or not an intercooler would b« 


Chis 


used for cooling. 
needed would depend on the particular installation 
method also offers a constant-speed drive for an alternator 
and adequate cooling at no extra cost. 

The cabin bleed system, shown in Fig. 2B, would also be 
applicable if the temperature were low enough, and it 
probably would be with the air pressure high enough and 
the quantity of air great enough. 

The refrigeration system shown in Fig. 2C is still anothe 


method that does this job in the same manner, only 


iNTERPOLE 
CONDUCTOR BARS 
COMMUTATOR 


BRUSH BOX 


FRAME 


Fig. 1. 
air-cooled machine 


Improved 


time in a closed recirculating system. 


this system would be environment boun 


in part on how the condenser is cooled. 


Liquid Cooled. The liquid-cooled machine 


ing designed today is an attempt to make 
less dependent on the environment Che 

of course, would be that all heat generated 
have to be dumped overboard and, therefore, this m 


is environment bound. [his type of machine, however, 


is fast coming into its own and the future should see this 
Basically, 


of machine consists of the standard generator or alternator, 


machine being used more and more. this type 
with the liquid being circulated through the various com- 


ponents (Fig. 3). The oil enters the machine at the mount- 
ing pad, is circulated through the stator and rotor, and 
is then returned to the engine at the mounting pad. 

The liquid used would most commonly be the engine oil 
or hydraulic oil, and the heat picked up in the generator 


would be carried to whatever heat sink is ordinarily being 
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Fig. 2. Air-cooling systems 


used for the liquid. Some of the advantages for the liquid- 


cooled machine ire 


1. This type is primarily smaller in diameter and possi- 
bly shorter in length, because of the elimination of large air- 
flow passages. 

2. The elimination of the 3- to 4-inch diameter ducting 
ind shrouds of blast-cooled equipment is made in favor 
of small tubing. 

3 Che 
liquids will aid in the reduction of the size of the machine. 

t. The 


the temperature of the machine to more nearly approach 


higher heat-transfer coefficients realized with 


higher heat-transfer coefficients will permit 
the temperature of the coolant in the liquid-cooled machine. 


Ihe smaller diameter machine mentioned in ad- 


intages 1 and 2 would aid in relieving some of the con- 
yestion on the engine pad 
Che electric generating equipment would be cooled 
the same manner and with the same medium that other 
devices on or in the engine are being cooled 
\ recirculating system, as this is, can be adapted to 
ject heat to any available heat sink and to switch from 
demanded by the range of 


as 


heat sink to another, 


ironments encountered. 
\ machine of this type once designed can be used in 
many varied installations and only the heat sink and liquid 


S ippli d need to be varied. 


Fig. 4 shows a comparison in size of liquid-cooled and 
ir-cooled 40-kva alternators. 
\s an example of how this recirculating system would aid 
airplane performance by permitting the use of different 
eat sinks, the case of a supersonic fighter is considered. 
Under conditions of supersonic flight, the inlet air tempera- 
ure to a liquid-air heat exchanger would be too high to offer 
cooling; however, at this same time the fuel consumption 
the engine would be great enough to permit the use of 
this fuel as a heat sink. ‘Then under conditions of lower 
flight speeds, when the fuel consumption is lower, the use of 


In 


ldition to the cooling, added performance of the aircraft 


the liquid-air heat exchanger would be advantageous. 
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itself would be realized, for under supersonic flight condi- 
tions no air intakes would be present to create additional 
drag, while at subsonic speeds the use of air intakes would be 
tolerable. 

Believing that this type liquid-cooled machine would be 
the answer to many current and future problems, Jack and 
Heintz, Inc., began obtaining experience in 1950 when a 
30-volt 300-ampere d-c generator weighing 66 pounds was 
built, and used as an experimental model to investigate 
some of the problems involved in liquid cooling. Since 
that time, six liquid-cooled machines—two d-c generators 
and four alternators—have been built or are in the process. 
he generators are rated as: 12,000 rpm, multi-output; and 
8,000 amperes; the 
12,000 rpm, multi-output; 12,000 rpm, 14 kva; 


rpm, 40 kva; and 8,000 rpm, 20 kva. 


alternators as: 


6.000 


rpm, 28 volts, 75 


Evaporative Cooled. Fig. 5 shows an evaporative-cooled 
machine with the liquid being introduced, heated to the 


boiling point, evaporated, and exhausted asa vapor. Some 


of the features that make this machine attractive from a ther- 


mal viewpoint are: 


1. Heat-transfer coefficients during the boiling process 


are 20 to 200 times those realized with air, i.e., in the ab- 


sence of air, water evaporating from clean surfaces may have 


heat-transfer coefficients of 2,000 Btu per hour—(degrees 


F per foot).? 
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Evaporative-cooled machine 


2. If the machine is completely insulated, it represents 
the closest approachso fartoan environmental-free machine. 

3. By utilizing the heat of vaporization as the heat sink 
the weight of coolant, a 30-volt 400-ampere machine of 65 
per cent efficiency would only use 22 pounds per hour 

4. As the altitude is increased the temperature level of 
the machine decreases because of the lower boiling tempera- 
ture at lower pressures. 

5. Since cooling takes place by the vaporization of a 
fluid, the temperature of the coolant remains constant dur- 
ing the process of heat absorption, which insures a maxi- 
machine 


mum mean temperature difference between the 


surface to be cooled and the coolant 


Machines of 
successfully ; 


a 30-kva a- 


this type are being built and operated 


two of these are a 12-kva a-c generator; and 


generator. Both machines are equipped with 


temperature sensing and control devices to regulate the 


water flow to the generator. 


Thermal Lag. 
when the duration of flight is reasonably short, and where 
The 


machine itself merely uses its own parts to store the heat 


[his type of machine is designed for use 


there is no cocling available, such as in a missile 
and after a given period of time will fail unless its output 


is terminated. One of these machines, is being built now. 
It is an a-c generator, rated at 8 kva, 120/208 volts, 12,000 
pounds, and has an operating time of 


at all. 


rpm, weighing 52 


30 minutes without any cooling 
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PROBLEMS AND SOLUTIONS 


REGARDLESS of the method used to ¢ 


the higher the temperature level the 
withstand the smaller, in both space and weig! 


system will be. 


For this reason then, the 


pushed to as high an operating level as possible 


} i 


the components reaches its critical limit. 


machine, of course, when this temperature 


sack the nponents of the one ie at 
Cacn OF the Components OF the machine Is al 


( onsequently, the problem spot shifts from 


component as each is improved or as better coolin: 


are devised to put the critical limit where required. 


ever, two ol the major concerns because ol these 


temperatures are the bearings and _insulations, 


temperature-l vel problems are aggravated by the 
Other 


of the hot spots and thermal gradients. 


arise at the brushes and in the strength requirements 


the high-speed rotating parts. 


Although liquid- and evaporative-cooled 


in the solution to some of these problems, 


problems of their own. For example, in the evaporative 


cooled machines there is the compatibility problem of the 
all the 


the necessary requirements placed on the evaporant itself 


evaporant with components of the machine, plus 
such as high latent heat of vaporization, boiling tempera- 
tures below 350 F at sea level, and a freezing point below 


—65F. 


would be a freezing point below 


In a liquid-cooled machine the fluid requirements 
| | 


-65 F, viscosity—mobility 
at —65 F, and a flash point over 350 F. Further, in 
Chis is 


a problem if the liquid used is engine oil, for 


liquid-cooled machine, sealing is a problem. 


particularly 


in this case if any oil leaks into the machine the engine 


may well become starved for oil and an engine failure 


thus result 


Bearings are one of the components that 


Bearing 


well become the critical component. If the temperature 


level does not limit the bearing operation by reducing the 


hardness of the balls il bearings are drawn at 325 I 


norm. 
it does make the bearing very vulnerable to ; 


that may cause bearing failures 


order of 300 F will cause the balls t 


followed by the loss of their shape, which i 


Some of the 


bearing failure factors that cause 


dirt, misalignment, improper fits on shaft, 


fits in the housing. Of these 


Fig. 6. Temperatures in typical blast-cooled d-c 


generator 
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gravated also by thermal gradients across the bearing, and 
the higher temperature levels may cause severe temperature 
gradients across the bearing unless the locations of heat 
sources and sinks are carefully considered. On blast-cooled 
machines the drive end bearing is usually the one subjected 
to the higher temperature level, for the blast air is normally 
directed over the antidrive bearing before it cools any other 
component and, consequently, is at a higher temperature 

hen it reaches the drive end bearing. On liquid- and 
evaporative-cooled machines both bearings would become 
critical at the same time, for the temperature level of the 
both These 
methods of cooling also make it possible for the designer to 


coolant would be the same at bearings. 
eliminate virtually any thermal gradient across the bearing. 
Further, on liquid-cooled machines the trend is to only one 
bearing, namely, the antidrive bearing with the other bear- 
ing being supplied by the driving device at the spline; 
thus, more care can be taken in seeing that this bearing 


operates in the most favorable conditions. 


Temperature Gradients and Hot Spots. ‘Temperature gra- 


dients and hot spots must be eliminated before the design of 


perfect machine can be realized. Naturally, anywhere 
there is a hot spot the insulation may fail, the materials 
Further, 


may yield strengthwise, and the fits may be lost. 


the thermal gradients may set up internal stresses great 
enough to fail some component, such as the bearings men- 
temperature 


tioned previously. An indication of how the 


varies throughout an air-cooled machine may be seen in 
Fig. 6.3 

Even with careful design, it is practically impossible to 
eliminate hot spots in blast-cooled machines. Further, in 
these machines temperature gradients may be set up in 
either the axial or radial direction, and they may change 
depending on load and available air flow. In a liquid- 
cooled machine the gradients are more likely to occur in the 
radial direction, and they are dependent mostly on load 
since the flow rate of the coolant would be constant regard- 
less of altitude. Further, the temperature rise of the liquid 
vould be small enough so that, regardless of how the liquid is 
rculated, the last component to be cooled will have nearly 
the same temperature liquid available to cool it as had the 
first component. In an evaporative machine this is even 
\ore true, for during the boiling process all the heat going 
) the fluid merely goes into the latent heat of vaporization 
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and cannot raise the temperature of the fluid above the 
evaporation temperature until all the fluid is evaporated. 
This means that in liquid and evaporative machines hot 
spots can be virtually eliminated and thermal gradients can 
be kept within safe limits. It might even be conceivable 
that in an evaporative-cooled machine the thermal gradients, 


as well as the hot spots, could be eliminated for all practical 


purposes. 

With regard to blast-cooled machines and hot spots, an 
investigation is under way at Jack and Heintz, Inc., to de- 
termine the feasibility of an over-temperature indicator. 
This is merely a device that would reproduce the results of 
the rating evaluation curves. The arrangement of one such 
device is shown in Fig. The temperature sensing de- 
vice is located where the hot spot normally occurs in a d-c 
generator—namely, 2/3 to 3/4 of the way from the commu- 
tator end to the drive end on the armature. The leads 
from the sensing device are taken into the shaft, down to 
the slip rings, then to a power supply, and to a warning 
The light 
would give an indication when a limiting condition is 


light or a relay to cause a decrease in the load. 


reached as predicted by the rating chart. 


Insulation. For temperature levels of 275 F or lower, 


Class B insulation is used. Under Class B insulation come 


such materials as: glass-milamine-laminated plastics; 


mica—glass combination with alkyd binder; mylar; and 


polyester resins. Then for temperatures on up to 400 F is 


Class H 


temperatures up to 500 F, Teflon might be used as wire coat- 


insulation, which is primarily silicones. For 


ings, tapes, etc. For still higher temperatures, ceramics, 
such as glass-bonded mica, might extend the upper limit to 
700 F. However, at the present, this appears to be the 
upper limit for temperature as far as insulations are con- 
cerned. Naturally, these higher temperatures will give 
higher machine losses and so lower efficiencies, but the 
decrease in efficiency does not appear to be great enough 
The 


use of ceramic materials presents problems in that they are 


to rule out the use of these higher temperatures. 


formed and, as such, do not make as compact or as flexible 
a package as do other insulating materials, so their use will 
be postponed to the very last. 

Basi- 


cally, the insulation is used to prevent shorts, grounds, or 


A further problem arises in the use of insulation. 
high-voltage breakdowns of the electric system. In some 
cases, the thickness of the insulation is governed by the 
electrical job it must do, and in other cases it is governed 
by the handling and techniques that must be used in in- 
stallation. However, in general, the thicker the insula- 
tion the higher the temperature it must be able to with- 
stand for insulation is a good thermal barrier (it has low 
inflicts 


values of thermal conductivity) and, therefore, 


higher temperature levels. By using thick insulation, in- 
sult is added to injury, for the higher temperature levels will 
cause higher resistances and the /*R losses will be increased, 
thus making more heat to be transferred and again causing 
higher temperature levels. 

This means that in the design of generators a careful study 
must be given to how much of a certain insulation is needed 
electrically, then to see what temperature level is called for, 
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and finally to see if this is enough so that installation scrapes 
at assembly will not cause electric shorts or grounds. By 
watching these factors carefully, the temperature level in 
the machinec an be kept to as low a value as possible and, 
for a while, the special classes of insulation may not be 
Chis will eliminate, for sometimes at least, the 
Teflon 


useable, except that it has been discovered recently that it 


needed. 
problem of how to handle ceramics. might be 
tends to cold flow and this may well lead to other problems. 

These considerations must also be given for liquid- and 
evaporative-cooled machines, plus the fact they have the 
added problem of compatibility. Although most of the 
insulations on wires show no effects when exposed to several 
liquids, some materials in laminated form tend to peel or 
delaminate. It is possible that combinations can be worked 
out between the various materials available; however, care- 
ful considerations must be given to temperature levels and 
methods of cooling. 

aquid and Evaporative Problems. One of the major prob- 
lems in these types of machines is the selection of the fluid 
to be used. 
Evaporative and Liquid Coolants for Rotating Electrical 
Machines” was prepared by Cecil G. Martin and Valentine 
F. Hambor of Jack and Heintz, Inc., in which they listed 
desirable properties of the fluids and compared these to 
fluids under consideration at that time. The properties 


desired of the coolants were: 


Evaporants: 

1. Heat of vaporization must be in excess of 300 Btu per 
pound. 

2. Boiling 
atmospheric pressure. 


a 


3. Freezing point below 


temperature must be less than 350 F at 
65 F is desirable. 

4. The following properties must be known insofar as 
possible to aid in selection of the best fluid and to determine 
how it could be best applied: degree of toxicity; 
corrosiveness to copper, aluminum, magnesium, and iron 
under atmospheric boiling conditions; effect on life of high- 
temperature varnishes at atmospheric boiling conditions; 
freezing point; vapor pressure vs temperature; 


vaporization; availability; cost; thermal conductivity; 


specific heat; density; dielectric strength; viscosity vs 


temperature; and chemical formula. 


Liquids: 

1. Viscosity, mobility at —65 F is essential. 
Freezing point, —65 F or lower is desirable. 
Flash point, should be over 300 F. 

Vapor pressure at 300 F. 
Corrosiveness to iron, copper, aluminum, 
magnesium is undesirable. 

6. The following properties should be known: specific 
conductivity; dielectric strength; boiling 


heat; thermal 


temperature at 14.7 pounds per square inch absolute; 
density; availability; cost; and lubricating properties. 

In the field of liquids it was concluded in the survey 
mentioned that Orsil BF-7 appeared to have the widest 
range of applications for use as a recirculating liquid. To- 
day, in addition, fluids MIL- 
L-7808 are being used as a recirculating liquid. The 


meeting specifications 


JANUARY 1956 Buxton, Jr. 


On July 9, 1953, a paper entitled “Survey of 


devree of 


heat of 
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Fig. 8. 
seal failure 


Two-seal method of protecting against positive 


following is a comparison of these two liquids { 


their properties: 





Property Orsil BF-1 MIL-L-7808 
Pour point, F 10 nax 
Viscosity, centis 
—65 I 
—40 I 
100 } 
210 I 
Flash point, | 
Thermal conducti 
gree F /foot 
Specific heat, Bru 
OF 
110 I 
250 | 
610 I 
Dielectric strength 
Density, pounds 
60 F 


320 | 


pound per d 


lo further help evaluate these two fluids, tests were con- 
ducted to determine the compatibility of these fluids wit! 
some of the materials that might be used in the constru 
tion of generators. Insulations, varnishes, paints, lan 
nt 


molding compounds, tapes, lubricants, and some s 


rubber compounds were checked, with the MJL-L-7808 oil 


appearing to be the better in the comparison I 


however, each application would have to be cor 
before the final selection is made. Conversely, if the | 
is known, then certain selections will be necessary to o 
the best compatibility of the generator components 
liquid. 

A serious problem arises in liquid-cooled machines 
the job of sealing is considered. ‘This problem is s 
from several standpoints: (1) Within the generator th¢ 
of liquid used may well be harmful to insulation, b« 
if grease lubricated), and commutation. 
severe enough, the generator may fill with the fluid and thi 


would probably result in a shaft failure or windings | 


torn from coils. (3) If the generator is one of several « 


ponents being cooled by this liquid, a seal failure in t 
generator may ruin other components by robbing them 
coolant. (4) If engine oil is being used as the coolant, 
seal failure in the generator could well result in an en 
failure. In the case of the static seals there is no re 
if compatibility and temperatures are watched, 
machine cannot be made leak free. 

One method of sealing that might be acceptable would 


call for two rotating seals in series with a sump pump work- 
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ing in the area between seals to return the leakage liquid 
(Fig. 8). that 


is going to sump off the leakage from the first seal there 


to a sump This, of course, means if one 
must always be a leakage or the sump pump will lose its 
prime and/or fail. From a sealing standpoint this is not 
too bad, for such a first seal would not be designed to be 
positive and therefore would probably have no rubbing 
no wear or chance of seal 
The 


second seal in this series of two seals would then be expected 


parts; as such, there would be 


failure, so long as the condition of no rubbing existed. 


to provide a positive seal. It could possibly approach this 


job for, with the sump pump working on the fluid, the 
quantity of oil reaching this seal might not be much more 
than required to lubricate and cool the seal itself. 

As far as liquid leakage within the generator is concerned, 
the greatest problem is with slip rings and commutators. 
lo protect these components from liquid leakage, an over- 
board drain could be located between the positive seal and 


these further refinement would be to 


components \ 


pressurize the inside of the machine slightly above atmos- 


pheric to insure flow out from the inside. This addition 


vould 


roof, since it would be impossible for contaminated vapor 


also make the liquid-cooled machine explosion 


» leak in through the drains against the higher pressure 


CONCLUSIONS 


BEFORE the proper machine and cooling system is deter- 
mined, such things as maximum operating altitude, maxi- 
mum maximum ambient 


flight speed, temperatures the 


machine might be exposed to, maximum operating time, 
duty cycle for the machine, and the length of time any one 
of the maximum conditions might be expected to exist 
must be known. 

It is apparent from the discussions of the various types of 
machines that each has its advantages and disadvantages. 
For low-altitude low-speed flight the blast-cooled machine 
will still do its usually fine job. For high altitudes and high- 
flight speeds of sufficiently short duration these machines 


can still be used, but flight and load cycles must be checked 


Miniature 
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River Used in Water Intake 


against the evaluation charts to pick the proper machine. 
Of course, under these conditions it is time to start thinking 
of liquid-cooled machines. Then the ultimate heat sink 
must be considered to determine the temperature level of 
the liquid that can be maintained. This, along with a 
knowledge of the liquid to be used, will quickly tell whether 
the liquid-cooled machine considered will work. It is to be 
remembered that some of the liquid-cooled machines are 
designed to operate with inlet temperatures up to 350 F, 
and all are designed to operate with inlet temperatures to 
250 F. 


will vary depending upon the temperature and type of oil 


The amount of oil required by these machines 


to be used and on the pressure drop available. 
When the flight speed and altitude become very high, 
The 


basic thermal-lag machines are used for the short-time flight, 


then it is time to consider the thermal-lag machines. 


as mentioned, and the evaporative machines might be 
considered thermal-lag machines of varying time lengths 
depending upon the amount of evaporant that is required 


by the machines as compared to the amount that can be 
carried. 

It must be remembered, however, that none of these ma- 
chines have been designed to fulfill the entire range of re- 
quirements, but that these various types of machines are 
intended to supplement each other and to offer solutions to 
various types of installation and environmental problems. 
Cherefore, each particular aircraft must be examined 
carefully to decide what type of cooling system will involve 
the least penalty to the performance; then the proper 
generating machine can be selected to meet the require- 
ments presented by the cooling system and by the electric 


le vad. 


REFERENCES 
Cecil G. 


St 


ud f Aircraft Cooling ystems for Rotating Ele 
Martin. 


AIEE Transactions, vol. 71, pt. II, 1952, pp. 150-60 


Equipment 


Report No 


Literature Survey, 


vithin Rotating Equipment for Aircraft, 
Air Force Contract No. AF33(038)- 


1 on Heat Transfer Processes 
W. Robinson, O. E. Buxton. 
842, 26 February 1954 to 31 May 1951 


‘led Generator, J. RB. 
ol. 1, Second 


3. Temperature Distributions and Heat wsfer in a Blast-Coc 
Barnum, O. E, Buxton, Jr. Cooling 


Conference at Ohio State University, June 23-24, 1953, p 


f Airborne Electronic Equipment, 


Studies 


A two-mile stretch of a West Virginia river is flowing in 
miniature in the hydraulic engineering laboratory at Cor- 
nell University, Ithaca, N. Y. 


find ways of keeping debris out of a power plant’s water 


The model was built to 
system. 

The plant, part of the Appalachian Electric Power Com- 
pany, is on the Kanawha River near Glasgow, W. Va. 
It produces power from coal, but uses water from the river 
for its cooling system. 

Professor Marvin Bogema (center) supervised the study. 
Others (left to right) are M. J. Hroncich, L.’F. Smith, and 
L. E. Hovi of the Electric Service 
Corporation, which sponsored the study, and H. C. Skaggs, 


American Gas and 


Jr., manager of the Kanawha River plant of the Appala- 
chian Electric Power Company. 


ELECTRICAL ENGINEERING 





Induction Torque- and Servo-Motor Design 


GERALD WEISS 


ASSOCIATE MEMBER AIEI! 


N CERTAIN APPLICATIONS for an induction motor, 
the performance at standstill is of predominant interest. 

A control motor, such as a torque motor or servo motor, 
falls into this category. In designing such a motor, one 
of the usual goals is to obtain maximum stall torque. A 
better criterion is to maximize the ratio of stall torque to 
stall input power, because the allowable power dissipation 
of the motor is essentially invariant. This criterion is used 
to derive the optimum rotor resistance, the optimum num- 
ber of poles, and the optimum air-gap diameter of a control 


motor with prescribed outline dimensions. Fig. 2. Torque- 
per-watt efficiency 


PER -WATT EFFICIENCY 


[he analysis of polyphase induction-motor performance , 
P ° ‘ . ° > we vs rotor resistance 
at standstill is based on the equivalent circuit of Fig. 1 


The stall torque is proportional to the power dissipated in 


TORQUE 


the rotor resistance Ry. ‘The ratio of stall torque to stall 
input power, referred to as ‘“torque-per-watt,”’ is then 
proportional to the fraction of total power dissipated i 


the rotor, namely: 





where 


jf = frequency 
f=number of poles 


7 tall t , simply an impedance-matchins problem The 
Sta orgue 


i 


W =total stall input power procedure leads to the result that the optimum rotor 


W,=primary motor power dissipation at stall ance is equ il to the air-g ip reactance Au 
W.=secondary motor power dissipation at stall broad. as can be seen from Fig. 2, where the 
W = mutual motor power dissipation at stall represents the range of rotor resistance values for 

. torque-per-watt efficiency is within 10 per cent 
An ideal torque-per-watt can be defined as: the torque- seaale: leet ica . P 


. im h oncriticé -elati Lip 
per-watt of a motor in which all the stall power is trans- ™¢*¥"UMm. his noncritical relationshij 


ferred across the air gap; that is, Wi=W,,=0. The ratio simplifying assumptions and permits the use of 
a : ’ wen for the . at mat wi ee | sano 
of actual torque-per-watt to ideal torque-per-watt is then even for the smallest motor, where precise calculation 


defined as the torque-per-watt efficiency y, where parameters is difficult 
When the maximum torque-per-watt efficiency is sub- 
a P/V eo Ws stituted into equation 3, there results an expression 
(TIW); WitWrtWm \ - 


y 
W which depends basically only on the number of poles 
Then and on the air-gap diameter. This relationship is used 
analyzing two different kinds of control motors l 
(3 torque motor, where it is desired to maximize stall torq 
and (2) a servo-motor for a low-accuracy servo, where 
In analyzing the requirements for a control motor, it is desired to maximize motor viscous damping It is shov 
found necessary to maximize the torque-per-watt efficiency. how these analyses lead directly to expressions for th 
Referring to equation 2 and to Fig. 1, it is seen that this is mum number of poles and optimum air-gap diamete1 


By basing the design of control motors on torque-pe1 


€ oO 


Ry x; Xo Ro and torque-per-watt efficiency, a direct determinatior 
certain major motor parameters is achieved, and 
trial-and-error procedures can be discarded 

Fig. 1. Equivalent 
circuit of the poly- naa 
phase induction CP55-506, 


motor at standstill 





Gerald Weiss 
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Advanced Concept of an Accessory Power 


Supply for Guided Missiles 


R. LL. ZIMMERMAN 


A completely self-contained rocket-type gas 
generator system which provides all the electric 
and/or hydraulic power for a guided missile is 
presented. The system utilizes the decomposi- 
tion products of a liquid monofuel as the work- 
ing fluid for a high-speed hot-gas turbine which, 
in turn, supplies power to drive rotating electric 


machines, high-speed pumps, or other loads. 


HE GUIDED MISSILE usually requires, in addition 
| the prime propulsion plant, a source of accessory 
power for guidance and control mechanisms, fuses, 
gyroscopes, and other electric hydraulic, or pneumatic 
devices which may be incorporated in the missile system. 
Although these varied demands for power can be met to a 
limited extent by the main propulsion power plant, the 
concept of an independent and separated accessory power 
supply has evolved over a period of years. 
he steering function, for example, has been studied in 
terms of utilization of the main power plant, and it was 
found that a considerable degree of complexity would be 
required. A of the 


Guidance power is available only after launching, and 


few difficulties encountered are: 
power frequently is not available for the entire flight; 
particularly with solid propellants, fuel is expended before 
the flight terminates; and increased weight and servo- 
mechanism complexity are introduced when using a power 
a large dynamic range, i.e., the range of a 


For these and other reasons, accessory 


source with 
ballistic missile. 


power units have been developed and tested. 


CONNECTION {4 








DYNAMIC- VS STATIC-TYPE POWER SUPPLIES 


POWER SUPPLIES can be either static or 


The static-type device utilizes batteries 


ACCESSORY 
dynamic in type. 
and accumulators to store and supply electric and hydraulic 
energy. The dynamic type utilizes rotating-shaft power to 
drive electric and hydraulic machinery. Early missile de- 
velopments employed the static-type device to provide 
accessory power, and such systems were and are inherently 
reliable. However, static units are relatively large and 
heavy; field handling and storage problems detract from 
their use. In the tactical version of a missile, a device is 
required which has minimal weight and volume, possesses 
a long shelf life, requires a field 
handling, and does not require preflight adjustments. 


minimum amount of 
The optimum system is an electric or hydraulic unit operat- 
ing from a concentrated energy source. The prime pre- 
requisites are that this energy source must be: 

Logistically expedient. 

Safe to handle and store. 

Amenable to a demand-energy rate. 


.. 
2 
3; 
4 


Small in weight and volume. 


A compact concentrated energy source that fulfills these 
requirements, i.e., logistics, storage, energy on demand, 
and minimum weight and volume, is a liquid-propellant 
system. In application, the stored chemical energy of the 
liquid propellant is released as high-pressure gas at mod- 
erate temperatures. The gas is expanded and directed 
against a turbine wheel, converting velocity energy to 
rotating-shaft This rotary power can be used 
directly for a mechanical servo, or it can be further 

transformed and used to drive elec- 
tric or hydraulic In 


simpler versions, the generated gas 


power. 


apparatus. 


can be used directly as a source of 
energy without transformation in a 

turbine. 
The hot-gas working fluid can be 
< EXTERNAL 
AIR 
CONNECTION 


provided either by a liquid propel 


lant or a solid propellant. The 
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Hot-gas turbine-driven power supply 
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liquid-propellant system, usually 


monopropellant, offers a number of 


CHECK VALVE 
No STORAGE 
VALVE 


advantages over a solid-propellant 
system: (1) Power to the turbine can 
REGULATOR be controlled as a function of demand 
AIR CONTROL 
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power by fuel flow rate control. (2) Control can be ac- 
(3) Multiple- 
starting is possible with a liquid system, whereas the solid 
system is not amenable to start-stop operation. Multiple 
starts are advantageous for missile periodic check-out, 


system assembly checks, and multiple passes at the target. 


complished by a nondissipative servo system. 


For the solid propellant, either a hot-gas valve must 
be used or the excess power must be dissipated into a 
mechanical or the 


temperature ranges involved, approximately two-to-five 


electric speed-sensitive load. For 

times rated power must be dissipated by a solid-propellant 

regulator. 
OPERATION OF 


PTHE PRIME-MOVER SYSTEM 


A SCHEMATIC DIAGRAM of a typical hot-gas_ turbine- 
driven power supply, developed by the American Machine 
The 


missile is placed in a “‘ready’”’ condition by operating the 


and Foundry Company (AMF), is shown in Fig. 1. 
nitrogen and fuel-storage valve. Prior to operation, the 
‘eaction chamber is “‘armed” by a glow-plug heating ele- 
ment for approximately 30 seconds. (For special applica- 
tions, instantaneous ‘‘arming”’ can be accomplished with a 
squib, or by a spark ignition system employing compressed 
air or oxygen.) To initiate operation, external electric 
power is supplied to the fuel-control valve. The regulated 
compressed nitrogen pressurizes the piston of a positive- 
displacement tank, forcing the high-pressure fuel through 
The 
application of heat (approximately 1,000 F, in the case of 


the control valve, and then into the heated chamber. 


ad 
C OUTPUT 


PERMANENT—MAGNET GENERATOR 


| 





a FIELO | 


SUPPLY 
A-C output } 


L| SUPPLY 
A-C OUTPUT 
ELECTROMAGNET GENERATOR 


Fig. 3. 


JANUARY 1956 


SHORTING RING = 
MAGNET 
ELECTROMAGNETIC — 
FIELD WINDING EM LAMINATION 
STACK 
PM LAMINATION 
STACK 


ALTERNATING 
CURRENT 
WINDING 

ROTOR ALTERNATING 
CURRENT 
ELECTROMAGNETIC WINDING 

FIELD WINDING 


Fig. 2. 


magnet high-frequency generator 


Composite electromagnet and permanent- 


ethylene oxide) to the propellant continuously decomposes 


the fuel, changing its state to a high-pressure high-tempera- 


ture gas. The gas is expanded through a nozzle and im- 


pinges upon the impulse-turbine buckets, thus widing 


shaft rotary power 


[he fuel control valve is activated either by a mec] 
centrifugal mechanism, 


or by an electric-frequency signal 


at low-power levels from associated electric 


Operation continues at regulated speed until 
expended. ‘Typical operating periods are from seconds 
to 30 minutes. 

lo refuel the system, the vent valve is depressed, releasing 


The fuel 


through the fill-connection, fuel-storage valve, 


the positive force on the fuel pistor injected 
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Composite electromagnet and permanent-magnet generator 
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4-ke 
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After reseats, the fuel-storage valve iS 


sed and the fuel line removed from the fill connection 


The 


through the nitrogen fill 


nitrogen ver is then resealed. nitrogen is 


nished ir iar Manne! 


POWER-TRANSFER MECHANISMS 


HE H -SPEED TURBINE SYSTEM has been compared with 


vattery and other static devices. A careful considera- 


yn of existing high-performance power supplies has shown 


on a horsepower per pound versus energy basis with 


rating times on the order of 1 to 30 minutes, the high- 


1 turbine system is optimum. 


It is interesting to note that the specific horsepower in- 


1 function of the turbine peripheral velocity and 


Cs as 
ntin ) } ; = ’ . > > 4 . » m 
yptimum, for the turbine size and gas velocity considered, 


ipproximately, Factors affecting safe 


ne speeds 


V,J00 rpm. 


ire centrifugal force, bearing life, and wind- 


ind friction losses [he principal speed consideration, 


ipplic ition of this device to gear boxes. 


} 
Is th 


erators, hydraulic pumps, and other associated shaft- 


I components 
With respect to hi rh-frequency components, it is interest- 


to observe the compatibility 


between the prime mover 


1 the power-transfe1 ‘chanism. ‘The space and weight 


a miniaturized prime mover would not be 


integrated with conventional 


Technical advances have 


is field 


magnetic an plif ( 


ilso. Miniaturized high-frequency 
rs, new high-frequency generator designs, 
the application of high frequencies to conversion apparatus, 
few of the 


been developed 


special pumps, and gear boxes are a new 


com- 


nts and concepts which have 
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To meet the requirement for small high-speed conversion 
devices, the turbo engineering department of AMF has 
developed a line of unique electric generators operating at 
shaft speeds ranging from 24,000 to 60,000 rpm. These 
machines are of the composite type—electromagnet (EM) 
and permanent-magnet (PM). In operation, these ma- 
chines are similar to the inductor alternator because the 
The 
main advantage, however, is that complete flux reversal 


flux change is dependent on the air-gap reluctance. 
occurs. This flux reversal provides twice the flux change 
relative to the theoretical inductor alternator, where the 
flux is merely modulated. For an equivalent example, 
the flux-commutation variable-reluctance machine provides 
four times the power. This machine does not contain a 
rotating magnet, rotating coils, or slip rings. The rotor is 
made of a stack of notched round punchings of conventional 
The the 


permanent magnets, and, for certain applications, the field 


electrical steel. stator contains a-c winding, 
windings. 

Fig. 2 illustrates the operation and configuration of this 
composite EM—PM machine, and Fig. 3 shows schematically 
the modes of operation. It will be noted that, as the rotor 
turns, the flux is provided in sequence from the field 


The 


reverses, depending on the mated rotor and stator teeth. 


magnets for each stator winding. flux polarity 

For special applications, where close voltage tolerances 
must be held as a function of load and frequency and a PM 
machine is not suitable, the EM machine can be used. 
In this case, field excitation is provided by a magnetic- 
amplifier servomechanism. Operation in this self-excited 
mode, however, would require a “boot strap’? technique 
and would be dependent on the residual magnetism to pro- 
vide initial excitation. ‘To offset this situation, the com- 
posite machine consisting of a PM unit and an EM unit was 
developed. Positive excitation is provided by the perma- 
nent magnets, and control excitation is provided by the 


The EM 


a common a-c winding; the control flux 


electromagnets. flux derived from the and 
PM field links 
either adds or subtracts from the permanent-magnet field. 
Fig. 4 shows typical characteristics for a prototype 24,000- 
rpm effective 20-pole unit. The open-circuit voltage for 
field 178 


linearly as the field increases until saturation is reached at 


zero excitation starts at volts and increases 


approximately 300 volts. As the load is applied, the 
terminal voltage decreases. However, increasing the field 


can provide a constant voltage over a reasonable load range. 
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Fig. 6. Transformer 
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The maximum output power for this regulated machine is 
approximately 0.75 kw for a 1.5-inch lamination stack. 
Another specially designed machine is a 24,000-rpm 
synchronous motor. This machine serves a dual purpose, 
i.e., it furnishes the required run-up power prior to initiating 
the monofuel system, and functions as a 400-cycles-per- 
second (cps) generator after the turbine provides the drive 
A 2.25 
diameter and 
plish this task. 


machine with inches in 


3-hp 
25 


torque. a rotor 


2.25-inches long has been designed to accom- 
Special techniques were applied to retain 
the field windings, and exotic cobalt steels were used to 
ensure the success of this miniaturized machine. 

It should be emphasized that a considerable weight and 
volume savings can be attained by the use of high-fre- 
quency equipment. Magnetic components such as genera- 
tors, transformers, filters, and chokes are reduced in volume 
and weight when operating at 4 kc as opposed to 400 cps 
by a factor of 6, at least. Magnetic amplifiers at 4 kc com- 
pete very favorably on a weight and volume bases with sub- 
miniature tubes. The time constant for these amplifiers is 
easily reduced without the necessity for the application of 
half-cycle response amplifiers. Curves showing the weight 
and volume reduction for various components are shown in 
Figs. 5 and 6. 


LIGHTWEIGHT SPACE-SAVING POWER PACKAGES 


['yPICAL GAS-TURBINE POWER SUPPLIES, now under 


production or development by AMP, range in output from 
0.5 to 60.0 hp and operate at turbine speeds of 24,000 to 
48,000 One 


hydraulic power supply with a maximum power output of 


rpm. unit, a 40,000-rpm_ package, a 


6 hp. A very graphic illustration of the weight savings 
which can be effected with a hot-gas machine system over 
a static system is the 3-to-1 weight reduction in this package 
over the original air blow down system. Furthermore, 
the operating time has been increased by a factor of three for 
the monofuel unit. A magnetic amplifier powered from a 
40,000-rpm flux-commutation variable-reluctance genera- 
tor regulates the fuel-control valve. The turbine bearings 
and generator operate at 500 F. 

The most advanced design is a 48,000-rpm prime-mover 
unit which is integrated into an electrohydraulic package. 
The complete unit is a cylindrical package, 6.5 inches in 
diameter and 13 inches in length, weighing approximately 
Acce 
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13 pounds. ‘The output is 750 watts at 4 


+00 cps, and 1 hp at 2,000 pounds per squar 
[his pack 


we 


age isa complete accessory power system and 


cludes, in addition to the prime mover, the conversion 


rectifiers, transformers, and filters to derive B* from 
4-to-1 o¢ 


paratus 
the 4.8-ke 


electric power, a sar box to drive the 


100)-< ps 


miniaturized hydraulic piston pump and the 4-pole 


and other 


ontrol of the 


machine, hydraulic pump, relief valves, mis- 
cellaneous components for operation and « 
system. 


HIGHLIGHTS OF THE SYSTEM 


[HE of the turbine-driven 


reviewed in the following: 


HIGHLIGHTS hot-gas powe! 


supply are 


1. The system is insensitive to missile attitude, accelera- 


tion, and vibration. 
>] 


2 [he system is capable of operating safely from 


to +350 F; actually, the fuel is safe to 


temperatures 
I 

approac hing the autodecomposition temp¢ rature of 1.050 I 

id su 


Ire 


3. Fuel control can be accomplished on a c 


stanct 
and does not involve hot-gas high-temperatt 
excessively large conversion apparatus to | 


loads. 


+, The system is safe and 
pressure surges from malfunction. 

5. With proper valving, the system 
indefinite periods. 

6) 


UNSKI 


Che unit can be operated b 


Factory “Merry-Go-Round” 


Transformers destined to hang quietly on power poles all their 
working lives get a ride on this ‘‘merry-go-round’”’ before they 
leave the General Electric Company, Pittsfield, Mass. During the 
first part of the ‘‘ride,”’ 
this allows insulating oil, added during the last part of the cycle, 
Round 
Units are loaded and unloaded by 


all air is exhausted from transformers; 


to penetrate and fill every tiny space in the cores and coils. 


trip takes about 20 minutes. 
hand crane. 
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Life-Expectancy Tests for Transformers 


A. M. 


H* AVIER LOADING of distribution transformers 
offers significant operating economies, but it seems 
to increase loading substantially without a realistic 
| of Also, 
] 


ippralsai Ol 
he development of new insulating systems offers potential 


iInwIis 
its probable effect on life expectancy. 


ymies, but the magnitude of the savings cannot be 


econ 
determined until the relative life expectancy of the new 
systems is determined. 
similar problems indicate the need for a 


Che se and 


standard method of rating transformers in terms of life 
expectancy, as well as for a means of interpreting this rating 
in terms of anticipated load cycles in service. The best 
means of obtaining the necessary life-expectancy data is 
through some form of functional testing, which will require 
the establishment of an accelerated-aging procedure and a 
to determine when the nominal end point of life has 
been reached 
\s a starting point, it is suggested that the basic life- 
expectancy test consist of daily loading at 300 per cent of 
x for 1 


rating hour, 150 per cent of rating for 7 hours, and no 


load for 17 hours. This loading is repeated for 5 days and 
followed by an end-point test, including short-circuit tests 
mes normal current for 2 seconds, standard impulse 


and induced-potential tests at 65 per 


lie] ctrir 
ird values for new apparatus. The com- 
f loadin 


| the nominal life expectancy of the tested structure 


ind end-point tests constitutes one aging 


number of these cycles endured before 


is the 
It would not be practical, at this time, to specify 


number of cycles which a structure must 


minimum 


in order to pe 


classified as having normal life 


cy. Nevertheless, tests of this type, made on 


tures which have given satisfactory operation in the 


Fig. 1. Calculated 
aging rates 
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Tests for Transformers 
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field, would provide a bench mark for the evaluation of 
new structures and, ultimately, permit the establishment ot 
an acceptable minimum. 

While these tests provide a measure of the life expectancy 
of a structure on a particular load cycle, they do not furnish 
data for computing its life expectancy on the other load 
cycles. This can be done by means of an aging-rate curve, 
which shows, as a function of temperature, the relative 
speed with which the structure reaches the selected end 
point of its life.’ 

The aging-rate data for a structure may be obtained by 
testing a number of samples, following the procedure used 
in the basic life-expectancy test, but using different values 
for the 1-hour load and measuring the winding tempera- 
tures throughout each different load cycle. A preliminary 
aging-rate curve may be selected, based on previous ex- 
perience with similar structures or on tests made on the 
materials used in the structure. For each load cycle in 
which the winding temperatures are measured, a curve of 
the corresponding preliminary aging rates may then be 
drawn. For each different cycle, if the highest recorded 
temperature was maintained continuously, the total equiva- 
lent aging time to failure may be computed by multiplying 
the area under the curve of aging rates for that cycle by 
the number of cycles to failure, and dividing by the pre- 
liminary aging rate at the peak temperature.! 

The ratio of the total equivalent aging time on each 
cycle to that for the basic test cycle will be an approximate 
aging rate for the cycle, corresponding to its peak tempera- 
ture; these rates will establish an approximate aging-rate 
curve for the tested structure. Closer approximations may 
be obtained by repeating the procedure, using the newly 
The 


results of such a series of approximations are shown in Fig. 1 


established rates instead of the preliminary rates. 


Having the basic life expectancy and the aging-rate 
curve for a given structure, it is quite easy to solve various 
loading problems, such as the determination of life expec- 
tancy on any given load cycle, the steady load equivalent 
to a given cyclic load, or the cumulative aging effect of 
different cyclic loads. ‘Thus, the procedures provide both 
a means of determining the relative life expectancy of 
different structures and a method of computing the effect on 
life expectancy of various forms of loading. Standardized 


procedures following these general lines should assist 


greatly in the evaluation of new insulation systems and in 
the more economical utilization of distribution transformers. 
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ASSOCIATE 


ECENT IMPROVEMENTS in frequency-multiplier 

techniques and the development of a simple transistor 
inverter have made possible high-frequency power supplies 
which have ruggedness and reliability commensurate with 
that of magnetic amplifiers. Consequently, it becomes prac- 
tical to operate magnetic amplifiers at frequencies above the 
readily available 60- or 400-cycle power supplies. The 
possibility exists of making magnetic amplifiers with shorter 
response times, smaller size, and greater power gain than 
At high 


frequencies it is possible to control a given voltage with fewer 


presently attainable in the power frequency range. 
load turns or with much smaller cores. From the stand- 
point of keeping amplifier exciting currents small, it is de- 
sirable to keep the number of load turns reasonably large 
The equation defining the power required to drive the 
amplifier from cutoff to full output gives an even more 
important reason for keeping the number of load turns rela- 
tively high and reducing the iron cross-sectional area at 
higher frequencies. 

15 BmlmEs 


TaN 1 


P.=( 
8», = saturation flux density 

FE, =supply voltage 

(m= mean circumference of core (cm) 
V,=number of load turns 

P..= power for full control 

7 =response time in cycles 

ug = differential permeability 


The equation states that, for a given response time and 
core material, the control power will be minimized if the 
supply voltage is supported by a large number of load turns 
and a correspondingly small iron cross-sectional area. 

A limit on the number of turns is set by the allowable in- 
ternal impedance of the saturated amplifier. At power fre- 
quencies the internal impedance at saturation of the ampli- 
fier results almost entirely from the resistance of the load 
winding. In contrast, at frequencies above the audio range 
the internal impedance of a practical amplifier core is de- 
termined almost entirely by the saturated reactance of the 
load winding, and the effect of its resistance is negligible. 
Considering the reactive nature of the saturated impedance, 
the figure of merit m of a high-frequency amplifier can be 
expressed in terms of the design variables. 

Espa Ny oF 


m=1,12 
RrBmlm X;? 
. 1+ 


m = power gain per cycle response 
R,=\Ioad resistance 


X 


; = saturated reactance of amplifier 


The figure of merit for an amplifier of a given output power 
and core material is a function of X,/R,. Differentiation of 


this equation shows that the figure of merit is maximized 
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when the amplifier is designed so that the saturated react- 
ance of the amplifier equals \/3 times the load resistance 

At high frequencies the differential permeability of even 
the best ultrathin magnetic core materials is low relative to 
the obtainable in the 


permeabilities power-frequency 


range. Nevertheless, high-frequency amplifier operation 
can yield much higher amplifier performance because of the 
advantage of controlling a given power with much smaller 
cores. To demonstrate this advantage, a one-stage ampli- 
fier operating at a supply frequency of 200 kc and delivering 


2.0 


watts to a 150-ohm load has been designed. 


of transfer curves for the amplifier is given in Fig. 1. The 





stage has a measured power gain per cycle of response e 
of 100 and a power-gain-per-second responst of 20 * 10° 
The advantage of high-frequency operation is made most 


clear by noting that the use of full-wave circuitry makes it 


possible to trade response time for power gain and achieve 


high-power gains, yet retain reasonably short response 
times. This feature of the amplifier is best expressed by the 
value of the power-gain-per-second respons« 20 X& 108 


which is at least two orders of magnitude greater tl 
normally encountered with a 60-cycle amplifier of com- 


As a res lt, 


tion of magnetic amplifiers makes possible power g ins a 


parable power output. high-frequency 


bandwidths unattainable in the power-frequency range. 
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Development of an 


Interchangeable-Engine Generator Set 


HECKING 


At the end of World War II, the need for 
reduction in the number of general-purpose 
engine generators, as well as associated equip- 
ment, for military requirements was evident. 
Assigned the responsibility of solving the 
difficult problem, the Corps of Engineers, U. S. 
Army, is developing a family of generator sets 
the 30-kw interchangeable-engine 
generator set presents a logical approach to 


in which 


one of the major problems. 


WO DEVELOPMENT PROJECTS of general inter- 
est at the Engineer Research and Development Labora- 
tories, Corps of Engineers, U.S. Army, Fort Belvoir, 
Va., are: 


development of a family of general-purpose gen- 


erator sets for military requirements; and development of 


Qualified Products List (QPL) of industrial-type gas- 
oline engines suitable for use as prime movers in military 
equipment and incorporating military standard 
30-kw 


generator is an attempt to integrate these two projects, so 


parts. 


[he development of the interchangeable engine 


that a generator set of this kilowatt rating will accept all of 


the engines on the QPL of appropriate horsepower rating. 


BACKGROUND 


\T THE OUTBREAK of World War II, in order to obtain 
the large number of generator sets needed to support the 
widespread activities of our fighting forces, it was necessary 
engine generators in an almost 


As a result, 


to buy 
makes and models. an incredible number of 
One technical service 
100 


different sets saw service in the field. 
alone had more than 350 different sets in ratings of 
watts to 300 kw, and as many as 15 sets of approximately the 
same kilowatt rating. One set was built in modifications 
which ran through the alphabet and up to AE. 

At the end of the war, each technical service reviewed 
reduction of 


sets which it had procured. This led to a 


the number of different sets considered necessary to 252: 


Table I. Length and Width of Commonly Used Generators and 


QPL Gasoline Engines 





Length, Inches Width, Inches 


Hei king 


endless variety of 


Interchangeable-Engine Generator Set 


but still left much duplication of sizes. For example, 73 
sets were considered necessary to cover the requirements for 
sets rated 0.7 to 9 kw, and most of these were for single- 
phase 60-cycle current. 

The need for a drastic reduction in the number of sets 
in use and under development led the U. S. Army to under- 
take a study on the desirability of assigning responsibility 
for general-purpose engine generators to a single technical 
service. Late in 1947, the Corps of Engineers was assigned 
the responsibility for ““Research and development, computa- 
tion of requirements, provisions of funds, specifications, 
purchase and inspection, storage and issue, and maintenance 
of all general-purpose engine generators for the entire 
Army.”’ 

Reviews by the Corps of Engineers of the stated power 
requirements of the technical services showed many small 
differences, such as: 300 and 350 watts; 500 and 600 watts; 
1.25, 1.30, and 1.5 kw; 2.0, 2.4, and 2.5 kw; 

8.0 kw. Careful analysis as to power requirements and 


other 


and 7.5 and 


characteristics resulted in the establishment of a 
family of 43 engine generators currently under develop- 
ment at Engineers Research and Development Laboratories. 

Similar problems resulted from the use of more than 340 
different makes and models of engines during World War 
II. Study of this situation resulted in the subsequent assign- 
ment to the Corps of Engineers of responsibility for the 
standardization of industrial engines for military use. 
This standardization program carried on in co-operation 
with the engine industry has resulted in the reduction to 
165 military standard parts the 1,827 formerly required to 
support gasoline engines within the 2!/s- through 6-inch 
The greatest reduction was achieved 


High- 


mortality parts to support the 138 engine models manu- 


cylinder-bore range. 
in the most popular bore sizes, 3 through 4 inches. 


factured in this size range were reduced from 1,187 differ- 
ent noninterchangeable parts to 59 interchangeable parts. 
Noteworthy reductions were achieved in the other bore 
ranges as well. A program to standardize engine acces- 
sories is also in progress. 

QPL of commercial engines successfully modified to 
incorporate the standard parts has been established, and 
Although the 


QPL engines now utilize standardized high-mortality parts 


thousands of engines have been procured. 


and will later include standardized accessories, they are 
largely commercial engines and vary in the number of 
cvlinders, cylinder arrangement, and other vital details. 
Since every effort is being made to utilize fully the produc- 


A special article recommended for publication by the AIEE Committee on Power 
Generation 


J. F. Hecking is with Engineers Research and Development Laboratories, Corps of 
Engineers, U. S. Army, Fort Belvoir, Va. 
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Fig. 1 (right). Thirty-kilo- 
watt interchangeable-engine 
generators, showing com- 
parative sizes of commercial 
ay Se oe Se 
Thirty- 
interchangeable- 


models, 
Fig. 2 (far right). 
kilowatt 
engine generators, showing 
sizes of 


comparable com- 


mercial engines, B and A 


tion potential of the industry, additional makes and 


models will be added periodically. 


It is therefore expected that space requirements and other 


characteristics of engines for a generator set of a given 
rated output will vary widely, and will adversely affect the 
possibility of substituting one engine for another in the 
conventional generator set. Recognition of this condition 
has led to the establishment of a project for the develop- 


ment of a 30-kw interchangeable engine generator set. 


CURRENT STUDY 
THE 30-KW RATING was selected largely because it repre- 
sents a widely used size in both 60- and 400-cycle construc- 
tions. and because ol greater possible differences in the 
Table I). 


Determinations were based on the general design of an 


dimensions of its major components 


engine generator rated 30 kw, 0.8 power factor, 120/208 


240/416 volt, 3 phase, 4 wire, 60 cycle; convertible to 25 


kw, 0.8 power factor, 240/416 volt, 3 phase, 4 wire, 50 


cvcle: or to 30 kw, 0.8 power factor. 120 volt. 3 phase, 3 
wire, 60 cycle. 

Che initial phase of the work was an evaluation of prob- 
lems incidental to the development of a set in which any 


Table I could be 


‘nerator selected because it had the 


one of the engines listed in installed inter- 
changeably with the oe 
and a 


Major 


consideration was given to development of the following 


greatest over-all length of those in common use, 


design encompassing other shorter generators. 


1. A common connection of the generators and engines, 
with emphasis on the problem of synchronous torsional 
vibration and on the possibility of developing a method of 
reducing the interchange of heat between engine and gen- 
erator. 


os 


and pump, 


fuel system; coolant system, including radiator 


lubric ation system; and exhaust system suitable 
for all military conditions 

3. <A winterization system suitable for use in Vee and 
In-line engines 
f 


4. A single design of panel and control cabinet for all 


four combinations, including lessons learned by other 
technical services in quick identification of instruments and 
meters by operating personnel. 

5. A combination of skid-base and housings to properly 
support and house the components in all constructions. 

CONNECTION OF THE MAJOR COMPONE) 

[HE FIRST APPROACH to the connection of the generators 
and engines involved the replacement of conventional fly- 
wheel housings with a drive of novel design. The drive 


consisted of flywheels made for each engine, but having a 
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common ring gear and a flexible coupling of the pneumatic 


type between the shafts. The surrounding flywheel housing 


carried the starting motor, magneto, battery-charging 


generator, and governor. All were driven through a train 


of gears by the ring gear on the flywheel. 


It was planned to make this accessory drive a permanent 


part of the set. Different generators could be attached 


directly to one end; at the other end, engines could be 


attached through an adapter based on the individual 
engine cylinder block. 

Ihe accessory-drive concept seemed to present a simple 
approach to the interchangeability requirement, but several 
serious disadvantages appeared as the design was detailed. 
[The situation may be summarized as follows: 

1 Advantages: One set of permanently installed engine 
accessories could be used for all of the engines to reduce 
material and labor cost during replacement of different 


} 


engines. Shorter and simpler governor linkage could be 


used to assure more accurate speed control. All electric 


connections, except those for the ignition harness, could 


be permanently installed. Accessory drive housing would 


be the central anchorage with thermal expansion limited to 
shorter lengths to each side. 


y] 


2. Disadvantages: The V-8 engine still required a differ- 


ent magneto. Any practical disposition of the accessories 


would lead to a ring gear of large diameter, having 


high pitch-line speed; this would require very well-made 
gears and special care in the initial alignment and during 
Repeated engagement 


subsequent maintenance work. 


the starter would produce irregular wear and adversely 


affect the 


operation. 


fine backlash required ior reasonably qui t 


The accessory drive would introduce a space 
of more than 8 inches between the cylinder block and g 


erator coupling flange, which seemed to be an exce 


amount of space for a connection having so few advant: 


Replacement of the ring gear with a belt drive would re 


but it would require a belt about 3-inches 


and introduce new problems of longer space requirement 
and maintenance of belt tightness. Investigation developed 
that the material, now used to make this coupling is not 
suitable for —65 F service. 

Since the approach to a new type of connection of the 
generator and engine was so unfruitful, more conventional 


These 
(SAE) standard flywheel housing 


constructions were studied. included a Society of 


Automotive Engineers’ 


and clutch flywheel, a close-coupled construction currently 


in use, and an intermediate design which was finally 


adopted. Essential considerations were as follows: 
1. SAE standards for flywheel housings establish dimen- 


sions of the connecting housing and clutch flywheel flanges, 
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where the power is taken off. The latter flange is then 


located only in relation to the flange on the end of the 


crankshaft. Inasmuch as the position of the crankshaft 


flange in relation to the cylinder block varies with each 


engine design, the length of the housing also varies but 


seldom exceeds 4'/2 inches. The adapter used to connect 


the generator to the engine flywheel housing is designed to 
discharge the cooling air from the engine and adds at least 


3 inches, even where access to the connecting coupling is 


limited to an opening about 2-inches wide. 


2. Some 30-kw sets are now being built in a close- 


coupled construction without the conventional flywheel 
housing. ‘he generator adapter combines the most 
essential requirements of both parts and, when used with a 
special flywheel, reduces the total length requirement to 
about 3 inches. Access to the coupling for connection and 
limited. The use of such 
this 


development inasmuch as improved access for interchanging 


checking of alignment is very 


construction was considered to be undesirable for 
igines is a primary requirement. 

3. The design developed for this set is based on the 
the both of the 
foregoing constructions The length of the SAE flywheel 


housing has been reduced approximately 1!/2 inches with- 


utilization of better characteristics of 


out interfering with the electric starter and the temporary 


support arrangements. This length was then added to 


the width of the access opening in the generator adapter. 
Che opening to the parts connecting the engine shaft and 
1 


generator shaft is increased to 3'/2 inches without apprecia- 


ble deviation from SAE flywheel housing (Figs. 1 and 2). 


[he flow of heat by conduction through the flywheel 
housing and coupling into the generator will be kept to a 
minimum by the system of controlled air flow through the 
housing. With this construction, it has been determined 
that the relative movement of the rotor in relation to the 
stator under the most adverse conditions will not exceed one 


third of that permitted by the generator bearing design. 


ACCESSORIES 
Fuel Tank. I he 


currently under development are 


general-purpose engine generators 
required to be portable. 
This is interpreted as meaning a self-contained construction, 
which may be set on reasonably flat ground or mounted on 
a trailer. ‘These alternatives seriously affect the design of 


the fuel storage system. A 5-gallon military gasoline can 


Fig. 3 (left). 
B assembly. Fig. 4 (right). 


showing X and A assembly 
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rhirty-kilowatt interchangeable-engine generator (right side), showing X and 
Thirty-kilowatt interchangeable engine generator (right side), 


may be used to fill a fuel tank with the filler cap about 5-feet 
high and, thus, permits a high mounting of the fuel tank. 
This position is preferred by many because of somewhat 
easier tank replacement. However, such construction has 
serious disadvantages when the set is trailer mounted. 

The dynamics of wheeled equipment makes the height 
of the center of gravity of prime importance and justifies a 
low position of the fuel tank (in the skid), even though 
replacement may be a little more difficult. Since other 
considerations had led to the use of deep channels as skids, 
it was decided to mount the fuel tank under the engines. 
Chis tank will be carried in steel straps, lined with vibration 
absorbent material, and will be removable from the top 
or bottom. 

Radiator. 


finned-tube radiator utilizing a belted sirocco-type blower 


It was originally planned to use a circular 


driven from the generator end, but it did not fit very well 
into the geometry of the set and failed to permit the develop- 
ment of the most effective air flow through the set. It 
was therefore decided to work with a more conventional 
radiator for the dissipation of 160,000 Btu per hour in the 
coolant with air which has already absorbed 120,000 Btu 
per hour as radiated by the engine. 

The use of the radiator on the forward end of the engines 
resulted in an unusual fan-drive design. As shown in 
Table I, a difference of more than 14 inches exists in the 
length of the engines. There is also a difference of 5 inches 
in the distance from the centerline of the crankshafts to 
This the of the 


fans now on the engines impractical because of the unwieldy 


the centerline of the fans. made use 
shrouding. 

It was decided that the most practical construction would 
consist of a unit fan drive built into the radiator housing. 
All fans will be removed from the engines and connection 
to the fan-driving sheave will be made with short flanged 
shafts of appropriate lengths (Figs. 3 and 4). 

Cooling Air Flow. The method of controlling the air 
flow through the set has been developed so that the set 
may be operated with the side covers of the housing closed. 
Work done at the Laboratories’ Arctic Test Station at 
Fort Churchill, Manitoba, Canada, and the Arizona Desert 


Test Station, Yuma, Ariz., has indicated that such operation 


is desirable as a method of limiting the entrance of snow, 
sand, and snakes. 

The interior of the set is divided into a generator com- 
partment and an engine compartment by a baffle built 
the central 
Both compartments have air 
control 


into A-frame. 


doors at each end. 


Under low ambient condi- 


tions, all doors are to be 
closed except those on the 
front end of the engine com- 
partment. Under normal 
ambient conditions, the doors 
at the end of the generator 
compartment and at the fly- 
wheel end of the engine com- 
partment are to be opened. 


Under high ambient condi- 
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tions, all doors are to be opened. Recirculation of air in 


the housings at the lower ambient conditions is expected 


to produce better performance, while the directed flow of 


air is expected to produce cooling running at the higher 
ambient conditions. 

Che lubrication systems of the engines 
Heat 


atmosphere will be radiated into the housing and out 


Lubrication System. 


are being left intact. normally rejected to the 


through the radiator. This system is expected to be ade- 
quate, but it can be readily supplemented with a small 
finned-tube heat exchanger if this arrangement does not 
prove to be satisfactory in tests. 

Exhaust Muffler. 


for all of the engines, since this can be done with little or no 


A single exhaust muffler will be used 
adverse effects on the “‘tuning”’ of the system. 
flexible tubing will be attached to the engine side of the 
Ad- 


justments to a wide variation in the locations of the various 


muffler, which is supported in the top of the housing. 


exhaust-manifold flanges will be accomplished by the use 
of a short piece of formed tubing which connects each 
engine to the flexible tube. 


Winterization. The basic element in winterization systems 
of engine generators is the small vertical or horizontal heater 
usually mounted to one side of the engine, where either the 
heater or starting batteries are installed. The width and 
configuration of one engine type made such a location im- 
practical. A horizontal heater was then selected and set 
into the alternative position under the radiator. It became 
necessary to use connecting piping of different lengths to 
correct for the different positions of the coolant connections 
on the various engines. 


Electrical Controls and Connections. The use of only one 
generator for the first set simplified the control panel and 
the the 


meters, indicator lights, and switches was determined so 


electric connections. However, placement of 
that they could be in the same relative position for 400-cycle 
sets, as well as for these 60-cycle sets. It might also be 
noted that the power take-off terminal posts are located in 
a protected position at the back end of the set, and all 
power connectors and convenience outlets have screw-on 
caps or snap covers, which are so arranged that power cables 


can be connected with all the doors and covers closed. 


Base and Housing. 


horizontal locations of the engine mountings resulted in the 


Wide differences in the vertical and 


incorporation of ‘‘tracks” into the skid-base channels, so 
the two “‘bridges”’ supporting the engine can be slid to the 
position required by each engine (by careful design work 
only two positions are required for the four engines as 
Fig. 5). The 


structure was studied on the bases of being rolled off the 


shown in entire base and _ housing 
tail end of a truck and of being jerked to 5 g while swinging 


on a single hook. 


EASE OF MAINTENANCE 


CONSIDERATION HAS BEEN GIVEN to ease of maintenance 
throughout the study and development phases. This has 
led to the use of quick-disconnecting pipe couplings and 
airplane-type fasteners where needed. It has also led to 
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A length of 


Fig. 5. Thirty-kilowatt interchangeable-engine gener- 
ator (right side), showing separation of engine and 


generator 


] 


constructions, which allow for ready movement of large 


masses of the structure, such as 


1. Access to generator brushes is usually obtained 


through the side covers and through the back end of the 
set. Such access is available in this construction, but it is 
also possible to draw back the generator until the exciter 
projects outside the set at the back end. 

2. All electric leads passing into the control cabinet are 
connected at terminal strips, so that the cabinet can be re 
moved and replaced as an entity without dangling wires 


3. The entire front end of the housing, including the 


radiator, fan, fan drive, fan shroud and guard, muffler, 
tailpipe, and other parts, can be swung away from thé 
engine to provide improved access to all of its parts. R¢ 
moval of the hinge pins at the bottom of the front end 
assembly readily permits complete removal of this assembly 

4. The sliding bridge under the front end of the engin« 
provides a method of compensating for the various locations 
of the front end supports of the engines. In combination 
with the flywheel-end bridge, it provides a means for sliding 
the engine forward to simplify repair and replacement 

5. Batteries are accessible from the side and above. 

This development may affect engineering maintenance 
procedures. It is expected that a seriously damaged engine 


will not tie up a generator set nor require its return to 
depot to await replacement by a specific make of engine 
Any one of the interchangeable engines in the group may 


be used, and the installation can be done by a battalion 


maintenance section. The damaged engine can be 


sent 


back for the fourth echelon rebuilding if salvage is indicated 


PRESENT PLANS 
[HE WORK DONE to date leads to the opinion that tl 
construction of a 30-kw interchangeable engine-generat 
set is practicable. Construction has started on two basic 
units and on a set of installation components for each of 
four gasoline engines. After the interchangeability has 
been demonstrated, extended tests will be run on two com- 


plete sets having different commercial engines on the QPI 


It is imperative, therefore, to emphasize that it will be 


necessary to study the results of the contemplated tests and 
to try the plan on additional sizes before concluding that 
this design has started a trend in generator-set construction. 
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A Torque Balance for Precision Measurements 


UE F 


TORQUE BALANCE was developed for the purpose 
of measuring torque-motor stall torques in the range 
of 0.05 to 100,000 dyne-cm. The torques are measured 
at various angular positions of the torque-motor rotor with 
respect to the stator. In this torque range, the primary 
measurement problem is the friction in the pivots or bearings 
of the measuring instrument. Of the many pivot types 
tried, the crossed-reed pivot had the lowest friction level. 
Che torque balance is shown schematically in Fig. 1, and 
as a complete unit in Fig. 2. Its main parts are a rigid 
beam that rotates on a crossed-reed pivot, a capacitor-type 
position pickoff, an amplifier, and two permanent-magnet 
solenoids 


The balance, in principle, acts as an angular spring, with 


CROSSED- 
REED 
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Fig. 1 (above). Torque balance. Fig. 2 (below). 
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POTENTIOMETER 


Complete balance system 
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the pickoff, amplifier, and solenoids providing a torque 
When a 
torque is applied, the beam rotates from the null position to 


proportional to angular beam displacement. 


a position where the spring torque of the beam exactly 
counterbalances the applied torque. To minimize errors 
the angle of rotation is kept less than 0.004 degree. 
The capacitor-type position pickoff has a threshold of 
less than 3 X 107° radians. The friction 
crossed-reed pivot is below the threshold of the balance. 


level in the 
The spring stiffness of the crossed reeds is compensated 
to zero by increasing the load they support, so that the 
reeds operate at a point of zero stiffness. Two fluid dam- 
per dashpots are used on the beam to reduce vibration. 

The balance is calibrated by applying a known torque 
to the balance. The known torque is an accurately known 
weight, which is placed in a weight pan hung from a knife 
edge at a known distance from the center of beam rotation. 

Ihe applied torque is measured electrically by measuring 
the current in the solenoid coils with a potentiometer 
circuit. ‘Torques up to 1,000 dyne-cm are read from the 
potentiometer, which is calibrated directly in hundreds, 
tens, units, tenths, and hundredths of dyne-cm. ‘Torques 
exceeding 1,000 dyne-cm are “‘balanced off’ by weights 
and the remainder is read from the potentiometer. 

As Fig. 1 shows, the amplifier and solenoids form a closed 
loop on the balance, having a natural frequency of 6 cps, 

a damping ratio of 2, and a loop 
gain of 60 db. 

The over-all accuracy of the bal- 
ance depends, primarily, on the ac- 
curacy of calibration and on the sole- 
noid and potentiometer linearities 
and, secondarily, on the constancy 


rotation. All 


other errors are reduced to negligible 


of reed stiffness with 


proportions by the large spring stiff- 
ness of the beam (1.5 X 107 dyne-cm 


per radian). Accuracy of torque 


measurements made on the balance 
is 0.3 per cent, + 0.05 dyne-cm for 


the range of 0.05 to 2 dyne-cm; 


0.3 per cent, + 0.1 dyne-cm for the 
range of 2 to 1,000 dyne-cm; and 
0.1 per cent, + 15 dyne-cm for the 
range of 1,000 to 100,000 dyne-cm. 
Digest of paper 55-486, “A Precision Torque Bal- 
ance for the Measurement of Small Torques,’’ rec- 
ommended by the AIEE Committee on Instruments 
and Measurements and approved by the AIEE Com- 
mittee on Technical Operations for presentation at 
the AIEE Summer General Meeting, Swampscott, 
Mass., June 27—July 1, 1955. Published in AIEE 


Communication and Electronics, September 1955, pp. 


CIRCUIT 485-90 


R. J. Matthys is with Minneapolis-Honeywell Regu- 
lator Company, Minneapolis, Minn. 


ELECTRICAL ENGINEERING 




















W. T. BROWN 


MEMBER AIEE 





NE OF THE MAJOR PROBLEMS 


when an extensive power system is to be represented 


encountered 


on an a-c network analyzer is that of developing proper 
equivalents for those portions of the power system which are 
not to be represented in detail. 

Several methods are available currently for developing 
There 


available for 


fairly satisfactory equivalents for load-flow studies.! 


is no correspondingly satisfactory method 
developing an equivalent for stability studies where there 
are several points of interconnection between that portion 
of the system to be retained as real and that portion to be 
represented by an equivalent. Stability equivalents which 
have been used have not been identical in performance to 
load-flow equivalents. Modification of the analyzer setup 
has been necessary whenever it is desired to change from 
a system representation suitable for a load-flow study to a 
system representation suitable for a stability study. 

For the past several years the Philadelphia Electric Com- 
pany has used for a-c analyzer studies a new type equivalent 
which can be used interchangeably for load-flow and for 
stability studies. This combination load-flow and stability 
equivalent has been found to be particularly useful for a-c 
analyzer studies where load-flow studies are made con- 
currently with stability studies and where a portion of the 
system to be studied cannot be set up in detail. 

This new equivalent is basically a load-flow equivalent 
which has been modified to include an equivalent generator 
having synchronizing power characteristics similar to those 
of an equivalent generator in a 


conventional stability 


equivalent. The performance of the new equivalent from 
a load-flow point of view is similar to that of a load-flow 
equivalent in which the transmission network of the system 
to be shown by an equivalent is represented by a mesh 
network having impedances equivalent to that of the actual 
transmission system, and where all generators and loads are 
reflected to the terminals of the equivalent by the use of 
distribution factors. ‘The performance of the new equiv- 
alent with respect to its synchronizing power ability is 
similar to that of a conventional stability equivalent, which 
is developed on the assumption that all generator transient 
reactances in the system to be shown as an equivalent may 
be connected together. 

Investigation of a hypothetical 2-company power system 
was made on an a-c network analyzer in order to test the 
validity of the proposed new equivalent. Studies were 
made with (1) both companies represented in detail, (2) 


Company B represented by a combination load-flow and 


Digest of paper 55-282, ““Combination Load-Flow and Stability Equivalent for Power- 
System Representation on A-C Network Analyzers,’’ recommended by the AIEE Com- 
mittee on Transmission and Distribution and approved by the AIEE Committee on 
Technical Operations for presentation at the Middle Eastern District Meeting, Colum- 
bus, Ohio, May 4-6, 1955 Published in AIEE 
1955, pp. 282-7 


Power Apparatus and Systems, August 
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stability equivalent, and (3) Company B represented by a 


conventional stability equivalent. Line loadings on the 


three tie lines between the two companies, tabulated for 


the various methods of representing Company B are 





Megawatt Flows on Tie Lines 
Between Company A and Company B 


Line 1 Line 2 Line 3 


Results of stability studies showing the relative angles of the 
two generators in Company A are plotted in Fig. 1. 
Conclusions regarding the performance of the proposed 
combination load-flow and stability equivalent, when used 
to represent one company of this hypothetical 2-company 
power system, and conclusions regarding the performance of 


a more conventional stability equivalent, are as follows 


Load-Flow Studies. 


and stability equivalent will give results almost identical to 


(1) Use of the combination load-flow 


those obtained when the entire power system is represented 
in detail. 2) Use of the conventional stability equivalent 
will give results which are at marked variance with those 
obtained when the system is represented in detail. 
Stability Studies. 


and stability equivalent will give results which agree closely 


(1) Use of the combination load-flow 


(showing, however, a slight tendency towards greater in- 
stability) with those obtained when the entire power system 
is represented in detail. (2) Use of the conventional sta- 
bility equivalent may, in critical cases, lead to the conclusion 


that a system is stable when the system actually is unstable. 
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This article summarizes the scientific nation- 
wide Membership Survey, based on personal 
interviews in mid-1955 with a representative 
cross section of members in each AIEE district. 
A comprehensive 7-page questionnaire was very 
carefully developed with the interviewing con- 
ducted by trained field people of Opinion Re- 
search Corporation, and all respondents were 
urged to speak frankly and were assured that 
their replies would be kept strictly anonymous. 
The questionnaire was worked out with officers 
and committee chairmen of the Institute, and 
carefully pretested in the field. The findings 
are here presented under the following major 
sections: I. Reasons for Joining the AIEE and 
Benefits of Membership; II. Administration of 
the Institute; III. Meetings; IV. Publications. 


REASONS FOR JOINING THE AIEE 


MEMBERSHIP 


AND BENEFITS OF 


mind when they first joined the AIEE, the chief men- 


| OOKING FIRST at the objectives members had in 


tions fall under the following major classifications: (1) 
the improvement of knowledge; (2) the prestige that is con- 
ferred by affiliation with a recognized professional society ; 


(3) the improvement of the status of the profession and of 


its members; and (4) the opportunity to associate with 


The 


professional society depends on its ability to assess the rela- 


other members of the profession. success of any 
tive importance of these several major interest to members 


and, accordingly, devote the proper attention to each. 


From the testimony, it appears that “improvement of 


knowledge”’ is the most important concern of members. 
When “What 


reasons you first joined the Institute?”’ the 


asked: would you say were the main 


most frequent 


replies classify as follows: 





Per Cent 


Improvement of knowledge 

Prestige considerations. 2 
Association with other Engineers 28 
Because other students did; professors encouraged it 23 
(Percentages add to more than 100 because some members gave more than 
one reason) 


W. D. RUGG 
MEMBER AAPOR: 


When asked which Institute activities have proved most 
beneficial, members come up with answers which classify 
under the following major headings: 





Per Cent 


Publications 

Meetings 

Associations with other Engineers 
Technical-discussion groups 
Committee work. 
(Percentages add to more tt 
one activity) 


an 100 because some members cited more than 


As noted, publications and meetings are mentioned far 
more often than any other item as the chief benefits derived 


from Institute membership. Meetings, of course, serve 


” 


both “knowledge” and “fellowship” objectives. 

The next step was to try to ascertain the relative impor- 
tance of two main Institute objectives by asking the respond- 
ents to make a direct choice, based on the following question: 


“In your opinion, to which of these two objectives 
should the Institute devote more attention: 


‘The advancement and dissemination of engineer- 
knowledge 


OR 


“The improvement of the status and prestige of the 


999 


electrical-engineering profession: 


The results are shown graphically in Chart 1, and are very 


The officers of the Institute have felt for some 
time the need for a better understanding of the 
objectives for which the membership is looking. 
As Past-President A. C. Monteith pointed out 
in his address, ‘“‘Let’s Do More Planning 
Ahead,”’ before the Southern District Meeting in 
St. Petersburg, Fla., the Institute is ‘‘big busi- 
ness,’’ and in order to continue to grow, any 
organization must be keenly aware of the in- 
terests of its members. And as President M. D. 
Hooven emphasized in his address, ‘‘Solidarity 
of the Profession,’’ at the last Fall General Meet- 
ing in Chicago, the Institute must work dili- 
gently for the advancement of the art and the 
progress of the profession, and an important 
factor in reaching these objectives is the attitude 


The importance of student activities is indicated by the 
fact that 23 per cent of the members say they joined the 
AIEE because it was the thing to do in college or because 


and the thinking of the membership. In any 
democratic society, the leadership must rely 
heavily on the constituents for wisdom and 
their professors encouraged it. guidance in policy-making decisions. 
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WHICH SHOULD THE AIEE DEVOTE MORE AT- 
TENTION TO? 


Advancement of 


ce ae 
oe 


knowledge 


Improvement of 
status and pres- 
tige of prefession 


Both equally 


ea 


No opinion B: 


Chart 1 


interesting in view of serious discussions among Institute 
leaders over many years. 

This testimony does not mean that efforts to raise the 
prestige of the 
should be 


profession 
curtailed or aban 
What it does suggest 
is that the 
knowledge is 


doned. 
advancement of 
regarded by 
members as the foremost ob- 
jective of the Institute and, 
therefore, should receive cor- 
responding attention and em 
phasis. 

At this point, it might be 
well to mention that a great 
many individual comments, 
as well as suggestions, were 
made by the respondents; all 
of these were recorded in the 
final of the 


indications, the 


report survey. 
From all 
members were most candid in 
their appraisals and did not 
hesitate to voice both praise 
and criticism of the Institute 
and _ its But, of 
course, in arriving at policy- 


activities. 
making decisions, the indivi- H. L. Rusch, 
dual comments must not be 

given nearly the weight given 

the opinions of large cross sections of the membership; 
thus, this paper reports primarily these group opinions. 


ADMINISTRATION OF THE INSTITUTE 
TURNING NOW to the Administration of the Institute, 
members exhibit no substantial dissatisfaction 


way the Institute is run at the national level. 


with the 
There is only 
minority criticism of dues, election procedures, member- 
ship requirements, and that certain groups have too 
much power. However, minority dissatisfaction should not 
be overlooked, especially since as many as one fourth of 
the members are critical on certain points. 
A key question was asked. 





1H. L. Rusch is vice president of Opinion Research Corporation, Princeton, N. J.» 
and has been an Associate Member of the AIEE since 1923. 


2 W. D. Rugg is research director of Opinion Research Corporation, and a Member 
of American Association for Public Opinion Research. 
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A chart presentation highlighting the results of the 
survey ‘‘Members Appraise the AIEE”’ was given at a 
meeting of officers and members of the Planning and 
Coordination Committee at Institute Headquarters by 
of Opinion Research Corporation. 


“If you had your way, would you make any changes 
in the way the national organization of the AIEE 


’ 


is run?’ 


The replies were as follows: 





Yes 
No 
No opinion 


A great many members made very useful suggestions, 
all of which will be given very careful consideration; the 
verbatim comments compiled comprise four single-spaced 
typewritten 8'/»- by 11-inch pages. 

The feeling on the part of some members that the Institute 
is dominated by the power group may warrant further study. 
About one fourth of the members (26 per cent) say that 

some group has too much to 
say in running the Institute, 
and about half of this 


ber—12 per cent of the total 


num 


cite the power group. 
While this is not a large per- 
centage, it is twice as many 
as name any other group. 

A substantial majority of 
members express satisfaction 
with the AIEE election pro- 


lmprovercist of a 
Only 13 per cent 


stu on ra I 26 
GA 


Both equelly 
No opinion | 3 


cedures. 
say that they are not satisfied 
with the present method of 
nominating and electing off- 
cers, as noted in Chart 2. 
When asked: 
“What you 


suggest?” 


specifically 
changes would 
the chief criticism 
of those who are dissatisfied is 
that 


candidates.” 


there is “‘no 


One 


in this connection 


choice of 
verbatim 
comment 
is interesting: 
If you 
should 
know the cure. I don’t 
off-hand I think it could be 
improved but I don’t know how.” 


“It’s hard to say. 


complain, you 


know a better way 


Large majorities of the members approve of the standards 


SATISFIED WITH PRESENT METHOD OF NOMI- 
NATING AND ELECTING NATIONAL OFFICERS? 


No opinion 


Chart 2 
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and 


Member 
When asked whether the stand- 


requirements for Associate Member and 
grades in the Institute. 
ards and requirements for these two grades of membership 
are too high, too low, or about right, 86 per cent testify that 
the Associate Member standards are about right, and 77 per 
cent that the Member standards are about right. 

It is also of interest to note that a large majority of the 
members (71 per cent) say that membership dues are 
‘about right.’’ 

Members apparently do not see any serious deficiency in 
the information they get about the Institute and its activities. 
Only one in every six (16 per cent) mentions something 
which he would like to be 


about kept better informed. 


Of this 16 per cent, about one fourth mentions ‘‘Technical 


Committee activities.” 


AIEE MEETINGS 


EXPLORING THE SUBJECT of meetings now, the average 


AIEE member attends two section meetings a year. Factors 


which, according to members, limit their attendance 


are principally: 
1. Competition of other activities—don’t have the 
time to go. 
2. Lack of interest in the subjects discussed 
3. Meetings are too far away. 
Members 


aspects of section meetings, as compared with the social 


favor greater emphasis on the professional 
aspects. They would also like to see more talks and papers 
by section members, and more time allowed for discussion. 
half the 


general meetings in the last 10 years. 


About members have attended one or more 
time, cost, and distance are cited most often as reasons for 
not attending. 

Special Technical Conferences are popular with the 
membership; three fifths of them would like to see an in- 
creased number of these conferences held. 
number of 


the 


Members were asked for their views on a 


possible changes in present section meetings and 


results are brought out graphically in Chart 3. 


[his chart shows at a glance the views of the member- 


SUGGESTED CHANGES IN SECTION MEETINGS 


No 
For Against Opinion 
is | 2 
ECM 2 | » 
Ms | 
More time for conver ET 35 | % 
sation nee E 
section meetings oan. | 
21% a LZ 
med | 


Chart 3 


More emphasis on 
professional aspects 


More talks by sec- 
tion members 


More time for discus- 
sion 


More emphasis on so- 
cial aspects 


Less frequent meet- 
ings 
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Considerations of 


ship on a number of issues that have been debated by the 
officers and committee chairmen over quite a long period of 
time. 


As is noted in Chart 3, there is a preponderance of opinion 
in favor of— 
More emphasis on the professional aspects of the 
meetings. 
More talks and papers by section members. 
Allowing more time for discussion of talks and 
papers. 

Opinion divides about evenly on these two points 
Allowing more time for conversation and personal 
contacts. 

Holding more technical group meetings and fewer 
sections meetings. 

Majorities of members are opposed to 
Putting more emphasis on social aspects of the 
meetings. 


Holding section meetings less frequently. 
A good perspective of attendance at “general” and 
*‘district” meetings is presented in Chart 4. 


In last ten years: 


Have attended gen- 
eral meeting (s) 


Have attended dis- 
trict meetings only 


Have attended neither 


| 35 


Chart 4 


Nearly half of the membership (47 per cent) has attended 
a general meeting during the last 10 years; it is not the 
same group, as has been contended, that always attends 
these meetings. With the total membership at nearly 
50,000, and the average attendance at a general meeting 
well under 5,000, many different individuals have at- 
tended the general meetings. 

Among the 47 per cent who have been to one or more 
general meetings, the average (median) number of meetings 
attended in the 10-year period is three. 

Of the 53 per cent who have not been to any general 
meetings in the last 10 years, one third (18 per cent) say 
they have attended district meetings. 

As already indicated, members express considerable 
interest in having more Special Technical Conferences 
national meetings on a specific technical subject, often 
A total 
of 60 per cent would like to see more of these conferences 


held. 


fields in which members would like to have more Special 


sponsored jointly with other technical societies. 
“Power” and “electronics” get top mention as the 
Technical Conferences. 
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AIEE PUBLICATIONS 

PusuicaTions play a key role in the advancement of 
knowledge which, according to members’ own testimony, is 
a prime reason for belonging to the Institute. Because they 
are not specialists in the field, members cannot be expected 
to furnish the 
program. 
made so 


blueprints for a complete publications 
However, they suggest changes which might be 
that 


members’ interests and needs. 


the publications will even better serve 


Probably the most serious problem of the present publica- 
tions is the need for more strength in the communication 
and field. Members feel that the 


Institute should be devoting more attention to this field 


electronics tend to 
in its publications. 

Only about half of those who receive the present bi- 
monthly publications, and know that they are free, say 


they would subscribe if the cost were $2.50 a year. 


As indicated in Chart 5, an overwhelming majority of 


97 per cent approve the principle of Technical Committee 
review of Transactions papers before they are accepted 
for the bimonthly publications. 


Approve of Technical Committe 
review of Transactions papers 


Publication procedure favored: 


Print upon approval 


Print after presenta- 


tion of meeting 


Print after presenta- 
tion and discussion 


No choice 


2 
0 

9 
3 


Three possible procedures for printing Transactions 
papers in the bimonthly publications were explored with 
the members interviewed in this survey, as follows: 


1. Print the paper as soon as it is approved by the 
appropriate Technical Committee. 

2. Print the paper as soon as it is approved by the 
appropriate Technical Committee and presented at 
a meeting. 

3. Print the paper after it is approved by a 
Technical Committee and presented at a meeting 
and two weeks allowed for submission of discussion 


on the paper (present procedure). 


As shown in Chart 5, a 61-per-cent majority of the members 
as a whole favor the present procedure of publishing papers 
only after presentation at meetings and after allowing time 
for discussion. 

Among members who receive Communications and Elec- 
tronics, however, 43 per cent favor the first procedure, as 
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compared with 42 per cent who favor the third, which is 


the present procedure. 

Conceivably, the opinions documented in Chart 5 may 
overstate the amount of active support for the present 
system. This question invokes the “‘power of the status 


quo,” and some members who have not thought much 
about the problem may simply vote for the present method. 
With specific reference to Electrical Engineering, one of the 
questions asked was: 
‘“‘What suggestions for improvements do you have 


<T) 


in the format or content of Electrical Engineering 


As noted in Chart 6, 49 per cent of the respondents had no 


suggestions. 


. 


PRINCIPAL SUGGESTIONS FOR IMPROVING 
ELECTRICAL ENGINEERING 


im 

Brooder coverage (EE 17 

| 

| = 

No suggestions i «9 


Chart 6 


Less technical 


More practical 


Miscellaneous 


The two ideas expressed most often are that it should be 
less technical—19 per cent say this—and that it should give 
broader coverage—17 per cent say this. 

Another very challenging and provocative question asked 
about the Institute publications was this one: “Suppose 
there were no AIEE publications and you were asked to 
develop a set of publications for the organization. If you 
were starting from scratch this way, what kinds of publica- 
the AIEE?” The 


with the 


tions would you specify for largest 


proportion (37 per cent) express satisfaction 


present set of publications, and indicate that they would 
follow 
(90 


number (2 


the same pattern. However, the next largest 


individual 
A total of 14 
] 


for technical publications and more general interest articles. 


per cent) suggest publica- 


tions for the various fields. per cent vote 


This question brought forth many individual suggestions 
and recommendations; these verbatim comments comprise 


eight single-spaced typewritten 8'/2- by 11-inch pages in 


the complete report of the survey. 


SUPPLEMENTAL DATA 


AT THE CONCLUSION of the interview, the members were 


asked several questions about their age, when they first 


joined the AIEE, about their employment status, and their 


membership in other societies, thus providing information 
which Headquarters did not have about the composition of 
the membership. Some very interesting and useful facts 
were obtained, one of which is that the AIEE is composed 
of many relatively young men; almost two-thirds of the 


Rusch, Rugg—Members Appraise the AIEE 63 





membership (64 percent) are under 45 years of age, and 17 
per cent are under 30. Almost one half of the present mem- 
bers (48 per cent) first joined the Institute less than 10 
years ago. A total of 13 per cent of the membership have been 
at one time or another an officer or a member of a national 
committee. Approximately 95 per cent work for someone 
else, and about 5 per cent are self-employed. About one 
half 
societies or 

The 


systematic 


(47 per cent) are also members of other professional 
associations. 

sample for this survey was drawn by a process of 
AIEE that 


it would be representative of the United States membership 


selection from the Yearbook, so 


with respect to such criteria as membership 


regional distribution. The actual sample of 


members interviewed was very closely representative— 
within 1 per cent—of the membership as a whole in terms 
of these characteristics. 

All of the vice-presidents of the Institute have been 
furnished with a set of 21 colored 2- by 2-inch slides high- 
lighting the findings in the survey, and will be prepared to 
discuss these findings at various meetings of the member- 
ship throughout the country. 

Institute leaders have commented most favorably on the 
value of the survey, pointing out that it provides a compre- 
hensive and factual picture of member attitudes and 
opinions, which will serve to guide the officers and com- 
mittee members in plans and policy-making decisions that 
will serve the best interests of the AIEE. 


Box Score of the Reactor Business 


1955, well be 


The year 
bered as the year U. S. industry first entered into 


according to Forum Memo, may 
remen 
building business. A box score listing all con- 


the reactor 


tracts now held or completed by private concerns follows: 
Alco Products, Inc. 
, pressurized water, $2 million, for completion 
1957 for Atomic AEC) on 
behalf of the U. S. Army at Fort Belvoir, Va. 

AMF Atomics, Inc. (1) 
reactor, 1,000 kw (heat), swimming pool, $1.5 million, for 
completion in early 1956 for Battelle Memorial Institute at 


1) Package power prototype, 2,000 
cw (electric 
Commission 


in early Energy 


Research and industrial test 


Columbus, Ohio; (2) Research and industrial test reactor, 
1,000 kw (heat), swimming pool, $1.5-$2 million, for com- 
pletion in late 1956 for AMF Atomics and eight associated 
New York City 
ctor, swimming pool, $750,000, University of Buffalo. 
Bal (1) Research reactor, 1,000 
heat), swimming pool, for completion in 1956 for 
of Michigan at Ann Arbor, Mich.; (2) 
ver reactor, 140,000 kw (electric), pressurized water, 
million, for completion in 1959 for Consolidated 
Edison Company of New York at Peekskill, N. Y. 
Engineering, Inc. (1) Submarine propulsion 
AEC on behalf of the U.S. Navy. 
(1) Research reactor, swim- 
completion late in 


1956 


firms, in the area; and (3) Research 


and Wilcox Company. 


ersity and 


( 7 ustion 
reactor prototype, for 
Foster Wheeler ( 


pool, $350,000, for 


rporation. 


for 


ning 

Laboratory in Livermore, Calif. 
Convair Division). 1) 
il research reactor, 1,000 kw (heat), $2.5 million, for 1956 
completion for Lovelace Foundation, Albuquerque, N. M. 
lectric Company. 1) Power reactor, 180,000 kw 


General Ele 
boiling water, $45 million, for 1960 completion 


AEC’s Livermore 


General Dynamics Corporatior Med- 


1 


Lectric) 
for Commonwealth Edison Company and Nuclear Power 
Chicago, Ill.; (2) 


Submarine propulsion reactor prototype, 10,000 kw (elec- 


Group, Inc., in Grundy County near 
tric), sodium cooled, operated in 1955 for AEC on behalf 
of U. S. Navy at West Milton, N. Y.; 
pulsion reactor, sodium cooled, for 1956 completion for 


AEC on behalf of the U 
Seawolf; and (4) Submarine propulsion reactor prototype, 


(3) Submarine pro- 


. S. Navy, to propel the submarine 
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pressurized water, $23 million, to be built for AEC on be- 
half of the U. S. Navy at West Milton, N. Y. 

Kaiser Engineers. (1) High-flux engineering test reactor, 
175,000 kw (heat), light water moderated and cooled, $15 
million, for 1957 completion for AEC at the National 
Reactor Testing Station near Arco, Idaho. 

North 
type, 20,000 kw (heat), sodium graphite, $10 million, for 


1956 completion for AEC at Santa Susana, Calif.; (2) 


American Aviation, Inc. (1) Power reactor proto- 


Power reactor, 75,000 kw (electric), sodium graphite, for 
1959 completion for Consumers Public Power District near 
Neb.; 
water boiler, $500,000, for 1956 completion for Armour 
Research Foundation in Chicago, Ill.; (4) Medical re- 
(heat), water boiler, $500,000, for 


Columbus, (3) Research reactor, 50 kw (heat), 


search reactor, 50 kw 
1956 completion for University of California in Los Angeles, 
Calif: : 
1953 for AEC’s Livermore Laboratory in Livermore, Calif.; 
Calif. 


reactor, 


(5) Research reactor, water boiler, operated since 


(6) Research reactor, water boiler, Santa Susana 
Electric Corporation. 1) 


(electric), pressurized 


Power 
$37.5 


Westinghouse 
60,000 kw 
(nuclear portion only), for 1957 completion for AEC and 
Light Pas. « (2) 


Power reactor, 150,000 kw (electric), homogeneous, for 1962 


water, million, 


Duquesne Company at Shippingport, 
completion for Pennsylvania Power and Light Company in 
Power reactor, 11,500 kw (elec- 
1958 
completion for the Syndicat d’Etude de l’ Energie Nucleaire 


eastern Pennsylvania; (3) 
tric), pressurized water, $5 million (estimated), for 
in Brussels, Belgium; (4) Industrial test reactor, 10,000 kw 
(heat), light water moderated and cooled, $6.5 million, for 
1957 completion for Westinghouse’s own use at Blairsville, 
Pa.; (5) Submarine propulsion reactor prototype, pressur- 
ized water, operated since 1953 for AEC on behalf of the 
U. S. Navy at Arco, Idaho; 


reactor, pressurized water, operated since 1955 in the 


(6) Submarine propulsion 
submarine Nautilus; (7) and (8) Two submarine propul- 
sion reactors, pressurized water, $12.4 million, U. S. Navy; 
(9) Large surface ship propulsion reactor prototype (twin 
reactors powering a single shaft), pressurized water, $25 
million, for AEC on behalf of the U. S. Navy, Arco, Idaho. 
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New Direct-Acting Recording Instruments 


J. LUNAS 


MEMBER AIEI 


ARLY RECORDING INSTRUMENTS 


jection mounted, with either the complete case and 


were pro- 
cover removable for maintenance or the housing made large 
enough for convenient access through a door. 

Modern switchboard design practice is to mount instru- 
ments with their front covers flush with the panel surface. 
of 


instrumentation makes it necessary to mount large numbers 


Furthermore, centralization electric and mechanical 


of recording instruments within a small area. Thus, a need 
has arisen for a compact-design recording instrument, re- 
quiring minimum panel space and providing convenient 


To 


meet this need, a completely new line of recording instru- 


and easy accessibility 


for servicing and maintenance. 


ments has been designed to occupy no more panel area than 


older design instruments, but with all maintenance opera- 


and adjustments conveniently accessible from the 


These 


renewing the chart 


tions 


front include not only routine operations of 
and filling the inkwell, but also other 
service operations such as adjusting the damping, adjusting 
the movement stops, and making the calibration adjust- 
ments, as well as changing the scale plate. 

The side-hinged cover and case assembly has been de- 
signed for improved visibility of the chart and scale, and for 
simple opening and closing of the cover with dust-tight seal 

Three new and different types of measuring mechanisms 
d-« 


have been developed for various types of a-c and 


measurements. ‘These have marked increase in efficiency 
over existing mechanisms, as well as superior overload 
capacity and low power consumption. 

The chart-driving mechanism is a unit assembly arranged 
to tilt forward to provide convenient access for maintenance 
operations, and is easily lifted out of the recorder frame, 
when necessary. Chart change-speed gears provide speeds 
of 3/4, 11/2, 3, 6, and 12 inches per hour. A 2-speed chart- 
timing mechanism adds the corresponding speeds in inches 
per minute. 

Ihe inking system is unique in that the pen is not dis- 
The ink- 


inkwell bracket and need not be re- 


turbed when the inkwell is lowered for filling. 
well remains in the 
moved from the instrument while being filled. The pen 
is mounted to permit easy removal for adjustment. 
Optimum operating torque of the mechanisms has been 
determined from a fundamental investigation to be in the 
order of 150 cm-gm, measured on the basis of a spring de- 


flection of 360 degrees. ‘The factors included in the study 
were pen-to-paper friction, response time, writing ability at 


Digest of paper 55-484, ‘‘A New Line of Direct-Acting Recording Instruments,” recom- 
mended by the AIEE Committee on Instruments and Measurements and approved by 
the AIEE Committee on Technical Operation for presentation at the AIEE Summer 
General Meeting, Swampscott, Mass., June 27—July 1, 1955 
in AIEE Communication and Electronics, 1955 


Scheduled for publication 


L, J. Lunas and J. C. Nycz are with Westinghouse Electric Corporation, Newark, N. J. 


Ihe authors wish to express appreciation to D. A. Young, Westinghouse Electric 
Corporation, who conceived and promoted many of the principles and unique features 


incorporated in the design of these recording instruments. 
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Fig. 1. Direct-act- 
ing 
strument, 


recording in- 


during 
inkwell - refilling 


operation 


high speeds, and limitations imposed by the doul 
quency response of the moving system at highe1 


overload 


pacity, and damping have been eliminated by the develop- 


Previous limitations of power consumption, ca- 


ment of modern high-efficiency mechanisms and damping 
systems. 

[The permanent-magnet moving-coil mechanism for d-c 
and for 


Alnico V 


laminated magnetic structure. 


transducer 
l-piece 


\ unique system of mag- 


voltages and currents rectifier and 


measurements utilizes magnets and a 
netic shunt calibrators provides an adjustment range of 
40 per cent with no perceptible influence on scale distribu- 
tion. Standard power consumption is 0.0025 watt full scale 


but power consumption can be reduced to 0.001 watt full 


scale by reducing torque to 100 cm-gm for 360 degrees 
and omitting the shunt calibrators. 

An attraction-iron type of mechanism was chosen for 
a-c voltmeters and ammeters because of its simplicity, 
high magnetic efficiency, and high mechanical and electric 
overload capacity. 

The inherent square-law torque characteristic of this 
type of mechanism gives rise to severe mechanical stressing 
of the moving-element system during suddenly applied 
overloads. This has been eliminated by coupling the rotor 
to the rest of the moving element through a biased auxiliary 
Sudden forcefully tor 
but the rest of the moving element moves up-scale n 
gradually by the action of the auxiliary | 
The 


utilizes a 1-piece lamination with close magnetic coupling 


spring. overloads deflect the 1 
ore 
yiasing spring. 


mechanism used for wattmeters and varmeters 


between the moving and stationary coils. This results in 
high magnetic and electrical efficiency, as well as con- 
sistently uniform scale distribution. 

Proper arrangement and proportioning of the magnetic 
circuit eliminates solenoid effect and voltage errors. 

In each element both the moving and stationary coils 
are divided into pairs and astatically connected, making 
the element immune to the effect of uniform stray fields. 
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INOTITVUTE ACTIVITIES 


1956 Winter General Meeting 
Will Be Largest in AIEE’s History 


THE AIEE WINTER GENERAL Meeting 
to be held at the Hotels Statler and Governor 
Clinton in New York, N. Y., January 30 
to February 3, 1956, will feature the largest 
technical program in the history of the Insti- 
tute. The social activities, for which the 
Winter Generai Meeting also is known, again 
will be one of the outstanding features. 
Varied and interesting inspection trips have 
been arranged, closely allied with the tech- 
nical sessions. 


General Session 


At the General Session on Monday, Janu- 
ary 30 at 2:00 p.m., Roger Blough, chairman 
of the board of directors of the United States 
Steel Corporation, will give the principal 
prior to Mr. Blough’s re- 
marks, past President James F. Fairman will 


address. Just 


be given an Honorary Member award in our 
Institute Also, at this time the Alfred 
Noble Paper Prize will be awarded to R. L. 
Bright of the Carnegie Institute of Tech- 
At this same meeting, the Institute 
President 
M. D. Hooven will open the session with his 


nology. 
paper prizes will be awarded 
report to the membership 

At a special session Tuesday 1:45 p.m., 
the Edison Medal will be presented to L. A. 
Umansky of the General Electric Company. 
rhe public is cordially invited to these two 


sessions. 


Technical Sessions 


Over 500 papers will be presented in some 
100 technical sessions ranging through the 
five broad fields of Institute activities—com- 


munications, general applications, industry, 


power, and science and electronics. In 
addition, sessions will be sponsored by gen- 
eral committees of the Institute in the fields 
of ethics, management, safety, education, 
and research. Among the 40-odd sessions 
of the power division, 1 session on the 330-kv 
system to be held Tuesday morning, will be 
devoted to the transmission, transformation, 
switching, and relaying of this high voltage. 
At this meeting three new committees are 
sponsoring sessions on the subjects of infor- 
mation, theory, dielectrics, and solid-state 
devices. 

Under the sponsorship of the Committee 
on Research three important sessions will be 
held, one of which will be on the subject of 
The first of these 
composed of reports on 


research and education. 
sessions will be 
research by and for the electric power 
industry in Sweden, Italy, Japan, Germany, 
and Great Britain. The third session will be 
composed of papers on the subject of re- 
search in the field of fuels. Of note are two 
joint sessions. ‘The first will be sponsored by 
the Committees on Wire Communications 
and Transmission and Distribution, and the 
second will be organized by the Committees 
on Television and Aural Broadcasting and 
Production and Application of Light. The 
Marine Transportation Committee has again 
selected the Winter General Meeting to 
sponsor a session in this important field. The 
Committee on Industrial Power Rectifiers 
formerly the Electronic Power Converters, 
will sponsor two sessions on Wednesday. 


Hotel Reservations 
Blocks of rooms have been set aside at the 


Governor Clinton, Statler, and nearby 


PROCESSING CENTER at IBM's New York Electronic Data Headquarters, which is included 
in the list of scheduled inspection trips for the Winter General Meeting. 
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hotels for members and guests attending the 
meeting. Requests for reservations should 
be sent to the hotel of your choice, specifi- 
cally referring to the AIEE meeting in your 
letter. 
hotel. 
hotel will automatically refer your request to 


Please do not write to more than one 
If your request cannot be filled, the 


the Hotel Accommodations Committee whose 
duty it is to obtain a similar reservation at 
another of the convention hotels for you. 
The hotel will confirm directly to you. No 
guarantee that you will be housed satisfac- 
torily can be made if your request is received 
after January 16, 1956. 

Because of the crowded conditions in New 
York hotels, it is suggested that your reserva- 
tion be made for arrival on Sunday, January 
29, 1956, thereby avoiding delays in registra- 
tion or unavailability of rooms in the early 
morning of subsequent days. It is also 
suggested that a request for reservation prior 
to Christmas is more likely to be filled at the 
hotel of your choice. 

Rooms have been allotted for our use by 
the following hotels at the daily rates indi- 
cated below: 


Hotel Statler 


32nd to 33rd Streets 


meeting headquarters), 7th Avenue, 
$ 7.00 to $11.00 
10.00 to 14.00 
10.50 to 18.00 
29 00 to 30.00 


Single room 

Double room 

I'win bedroom 

Suites 

Hotel Governor Clinton (also used for meetings), 7th 
Avenue at 31st Street 

$ 6.00 to $11.00 
Double room 8.50to 14.00 
10.00 to 16.06 


Single room 
Twin bedroom 


Hote! McAlpin and 34th Street 
Single room $ 5.50 to $10.50 
Double room 15.00 


I'win bedroom » 50to 15.50 


Avenue and 42nd Street 
00 to $11.50 
Double room 14.00 


Twin bedroom to 17.00 


Hotel Commodore, Lexingt 
Single room $ ¢ 


Hotel Martinique, Br: ay and 32nd Street 

Single $ 5.00 to $11.00 
Double room 14.00 
Twin bedroon 8.00 to 14.00 


8.00 to 


All rooms have private bath and the rates 
quoted are subject to a 5 per cent New York 
City hotel room tax. 

There will be no rooms available at the 
New Yorker or Roosevelt this year due to 
conflicts with other meetings, but allotments 
have been increased at other hotels accord- 


ingly. 


Smoker Committee 


A highlight of the Winter Meeting will be 
the Smoker to be held on Tuesday evening 
January 31, 1956. Good food, good fellow- 
ship, and top quality entertainment will fea- 
ture this event which will be held in the 
Hotel Statler. 

Attendance will be limited to improve the 
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AERIAL VIEW of the new Mahwah, N. J., automobile assembly plant of the Ford Division of the Ford 


Motor Company. 


AIEE members attending the 1956 Winter General Meeting will be able to visit the 


plant as it is one of the many inspection trips that have been arranged. 


comfort of guests and ticket requests should 
therefore be made at an early date. They 
should be addressed to D. Halloran, Room 
1250 S, 4 Irving Place, New York 3, N. Y.., 
and should be accompanied by checks made 
payable to “AIEE Smoker 
The ticket price will be $10 per person. 


Committee.”’ 


Theater Tickets 


As in the past, tickets to the following 
shows currently playing in New York will be 
available to AIEE members during the week 
of the meeting. All 
brokers’ prices. 


prices shown are 


Evenings Matinees 


M,T,W,1T F,S w 


A View from the Bridge $6.8 
Arthur Miller with 
Van Heflin, J 
Carrol Naish 

Bus Stop 
William Inge with 
Barbara Baxley 
Fanny 
Walter Slezak, 
Ezio Pinza 
Inherit the Wind 
Paul Muni 
The Pajama Game 
Helen Gallagher 
John Raitt 
Plain and Fancy 
Richard Derr 
Silk Stockings 
Cole Porter with Don 
Ameche, Hildegarde 
Neff 
The Teahouse of the 
August Moon 
John Beal 
Tiger at the Gates 
Michael Redgrave 
Witness for the Prosecu- 
tion 
Agatha Christie with 
Francis L. Sullivan, 
Patricia Jessel 


*Mats. Thurs 


Checks should be made payable to: 
**Theater Ticket Committee, AIEE.” Re- 
quests also should include first and second 
choice of both name and date of show, and 


JANUARY 1956 


should be sent to heater Ticket Com- 
mittee, AIEE, c/o S. Friend, Jr., 75 Buena 
Vista Drive, Dobbs Ferry, N. Y 


Dinner-Dance 


[he Dinner-Dance, climax of the social 
planned for the Winter General 
Meeting, is scheduled for Thursday, Febru- 
ary 2, 1956, at 7:00 p.m. in the Grand Ball- 
room of the Hotel Statler. Music will be by 
Charles Peterson and the food will be better 
than ever. Dress will be formal. Plan now 
and write soon for tables for 10 or individual 
places. Doyle, 
American Telephone and Telegraph Com- 
pany, 195 Broadway, New York 7, N. Y. 
Tickets are $12 each and checks should be 
made payable to “AIEE 


affairs 


Address requests to: E. J. 


Dinner-Dance 
2 


Committee. 


Inspection Trips 


\ program of inspection trips of both 


technical and interest has been 
arranged for those attending the Winter 
General Meeting. Since the 


people who can be accommodated on these 


general 
number of 


trips is limited, members who plan to take 
any of these trips are urged to make arrange- 
ments at the Inspection Trips’ Desk immedi- 
ately after registering. 


Informal Tea 


[his social before the 


begins has 


gathering 
formal program been 
enjoyed by more and more people 

Make it a point to attend 
Sunday afternoon, January 
29, from 4 to 6 p.m., in the Georgian 
Room of the Statler. 


no charge. 


each year. 
this year 


Chere will be 
During this period the registration 


facilities will be open for those wishing 
to avoid the Monday morning rush 
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Fairless Steel Plant, Fairless, Pa. ( Tuesday, 
All Day, January 31). The Fairless Works is 
U. S. Steel’s first integrated steel plant in the 
East, and covers 3,900 acres of land near 
Irenton, N. J., of which 175 are under roof. 
he inspection party will see all of the opera- 
tions from the stock pile of raw materials 
iron ore, coal, and limestone) through the 
blast furnaces, and open hearth plant to the 
hot strip mill and sheet and tin finishing 
mills. 


approximately 


rhis plant has an annual capacity of 
1,200,000 tons of pig iron 
which, when used in the plant’s nine open 
hearth furnaces, furnish 1,800,000 tons of 
steel. 
ment used for driving and controlling various 


Ihe large amount of electric equip- 


operations in the mills will also be of interest 
to members 


Music Hall, New York, N. Y¥ 


January 31) [his ever 


Radio City 
(Tuesday morning, 
scheduled 


popular trip has been 


Spectacular stage shows distinguished by 


again. 


unique lighting effects have made the Radio 
City Music Hall an outstanding attraction 
Mem- 
bers will see the backstage facilities as well as 


for visitors from all over the world. 


unusual features, such as the revolving sec- 
tionalized stage, elevating orchestra pit, 
motorized curtains, and the multitude of 
electric and mechanical controls required 
for the special stage and lighting effects 


International Business Machines 
Vew York, N. Y. 
Wednesday 


Corporation, 
( Tuesday morning, January 31, 
February 1, Thursday 
afternoon, February 2). IBM will demon- 
strate and explain the operation of their 
['ype-705 Electronic Data Processing Ma- 
chine, Type-704 Electronic Data Processing 
Machine, and Magnetic Drum 
Data Processing Machine and High Speed 
In addition, numerous other elec- 


afternoon, 


Type-650 


Printer. 
tronic devices will be exhibited and the 
operation of many will be explained by 
technical personnel. 


Charles Pfizer and Company, Brooklyn, N. Y. 
Tuesday afternoon, January 37) An inspec- 
tion and illustrated lecture at the main plant 
of the world’s largest producer of antibiotic 
drugs. Modern laboratories engaged in the 
research that leads to the invention and dis- 
covery of new drugs including vitamins and 
hormones as well as antibiotics can be seen. 
In the search for new antibiotics, Pfizer has 
screened more than one million soil samples 
in the last 8 years. In addition to the labo- 
ratories, the visitor will see how the pharma- 
ceutical industry has developed and invented 
new machinery for the processing and pack- 
aging of drugs Che visitor will also see how 
capsules, tablets, and other medicines are 
produced through the us¢ of the most modern 


equipment. 

Station, Kearny, N. J 
January 31). This new 
Publi 

contains two 


Kearny Generating 

Tuesday 
generating 
Electric and Gas Company 
145,000-kilowatt 


These tandem-compound, 3,600-rpm 


afternoon, 
station of the Service 
steam  turbine-generator 
units. 
turbine-generators are unique in respect to 
their elevated steam conditions: 2 
1,100 F at throttle and 1,050 F reheat tem- 
[he boilers, each as tall as an 11- 


350 psig, 


perature. 
story building, produce a million pounds of 


steam an hour and feature controlled circula- 


tion, pressurized firing, twin furnaces, and 
Each of the twin 
furnaces is equipped for tilting tangential 


flue-gas recirculation. 
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AIEE, IRE, ACM National Simula- 
tion Conference 

Baker Hotel, Dallas, Tex. 

January 19, 20, 21 


(Final date for submitting papers—closed ) 


Winter General Meeting 

Hotel Statler, New York, N. Y. 
January 30—February 3, 1956 

(Final date for submitting papers—closed ) 


AIEE-IRE-ACM Western Computer 
Conference 

Fairmont Hotel, San Francisco, Calif. 
February 8-10, 1956 


(Final date for submitting papers—closed ) 


AIEE-IRE University of Pennsyl- 
vania Transistor Circuit Conference 
University of Pennsylvania 
Philadelphia, Pa 

February 16-17, 1956 

Final date for submitting papers—closed 


Scintillation Counter Conference 
Shoreham Hotel, Washington, D. C. 
February 28-29, 1956 


(Final date for submitting papers —closed ) 


Southern Textile Conference 
Georgia Institute of 
Atlanta, Ga. 

March 1-2, 1956 
(Final date for submitting papers—closed) 


Technology, 


Paper and Pulp Conference 
University of Florida, Gainesville, Fla. 
March 8-9, 1956 

(Final date for submitting papers—closed) 


AIEE, Illinois Institute of Technology 
American Power Conference 
Sherman Hotel, Chicago, Ill. 

March 21-23, 1956 

(Final date for submitting papers—closed) 


AIEE-ASME Nonlinear 
Conference 

Princeton University, Princeton, N. J. 
March 27-29, 1956 

(Final date for submitting papers 


Controls 


closed) 





corner firing of either coal or oil. The 
modern soundproofed and air conditioned 
control room is equipped with over 500 in- 
struments and controls including television 
apparatus for the control and supervision of 
these two turbine-generator units 


Brookhaven National Laboratory, Upton, N. Y. 
February 1). The 
facilities at this location are operated by 


(Wednesday, All Day, 


Associated Universities, Inc., under contract 
with the Atomic Energy Commission, and 
Northeastern Center for 
nuclear research and development in the 


constitute the 


fields of physics, chemistry, biology, medi- 
cine, and engineering. Among the impor- 
tant exhibits that members will see are the 
atomic pile, the cosmotron, and the hot 
laboratory. A complete tour has been 
in great detail and competent 
guides, engineers, and scientists will be on 
hand to explain fully the extensive facilities 
and exhibits which have been erected at this 
vast site. Members must sign up for this 


arranged 
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Future AIEE Meetings 


South West District Meeting 

Baker Hotel, Dallas, Tex. 

April 2-4, 1956 

(Final date for TP—Jan. 3, {DP Syn.— 
Jan. 18 DPMs—Feb. 2) 


AIEE-IRE-ISA Magnetic Amplifiers 
Conference 

Syracuse Hotel, Syracuse, N. Y. 

April 5-6, 1956 
(Final date for 
January 5) 


submitting papers— 


Rubber and Plastics Conference 
Mayflower Hotel, Akron, Ohio 

April 9-10, 1956 
(Final date for 


: submitting 
January 9) 


papers 


Great Lakes District Meeting 
Fort Wayne, Ind. 

April 16-18, 1956 

(Final date for TP—Jan. 16, {DP Syn. 
Feb. 1 DPMs—Feb. 16) 


AIEE, ASME, ISA Recording and 
Controlling Instruments Conference 
Bradford Hotel, Boston, Mass. 

April 26-27, 1956 

(Final date for submitting papers—Jan. 
26) 


AIEE-IRE Electronic Material and 
Component Symposium 

Washington, D. C. 
May 1-3, 1956 
(Final date for 
February 1) 


submitting papers— 


North Eastern District Meeting 
Rochester, N. Y. 

May 2-4, 1956 

(Final date for TP—Feb. 1, {DP Syn. 
Feb. 15 DPMs—March 2 


*TP—Transactions paper 

TCP SYN.—Conference Synopsis 

CP MS—Conference Manuscript 

(The CP Syn. date is 15 days before the CP Ms 


jate) 
TDP SYN.—District Synopsis 
DP MS—District Manuscript (the DP Syn. date is 
15 days before the DP Ms date) 


trip before 12 noon, January 31, 1956. 


(U. S. citizens only.) 


Western Electric Company, Kearny, N. J 
( Wednesday, All Day, February 1). One of the 
largest manufacturing plants for the Bell 
Telephone system. Included in this tour 
will be the multiconductor cable shop, relay 
blade manufacturing, and assembly of man- 
ual and automatic switchboard equipment. 


American District Telegraph Company, Neu 
York, N. Y. (Wednesday morning, February 1, 
Thursday morning, February 2). This trip 
covers working demonstrations and explana- 
tory commentary on ADT”s electric protec- 
tion systems against burglary, holdup, intru- 
sion, fire, and special hazards. The systems 
include a number of electronic systems using 
modulated photoelectric, body capacitance, 
sound detection, and ultrasonic equipment. 


Ford Motor Company, Mahwah, N. J. 
(Wednesday morning, February 1). This plant, 
located on a 177-acre tract, is the largest 


Institute Activities 
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automobile and truck assembly plant in the 
world. A 1-story building 2,115 feet long 
and 792 feet wide (provides 40 acres under 
1 roof), it is capable of turning out 1,080 cars 
and trucks in a 2-shift 16-hour day. Ex- 
tensive receiving and shipping facilities 
permit the unloading of 96 railroad cars 
within the plant at one time. Over 11 miles 
of conveyor belts and a lighting system de- 
signed to give 30 foot-candles of light on a 30- 
inch plane throughout the plant (requires 
31,500, 8-foot light tubes) makes this new 
plant, which was dedicated in September 
1955, the pride of the Ford Company. 


New York, New Haven and Hartford Railroad 
Shops, New York, N. Y. (Wednesday morning, 
February 1). Van Nest Shops is a_ brick 
structure, 800-feet long by 260-feet wide. 
It is divided into two sections, one for inspec- 
tion of locomotives and cars and the other 
for major repairs and overhaul. There are 
approximately 400 employees engaged in the 
maintenance of 74 electric locomotives and 
200 multiple unit cars. All work on this 
equipment, with the exception of daily in- 
spection and miscellaneous minor repairs, 
is done at Van Nest Shops. Van Nest has 
an excellent motor repair shop with well- 
qualified armature winders to repair and re- 
wind motors of any size, and all of this type 
of equipment on the system is taken care of 
at this point. 


Otis Elevator Company, New York, N. Y. 
(Wednesday afternoon, February 1). A model 
Autotronic Elevator System installed in a 
miniature 10-story building will be demon- 
strated, and the operation of the controlling 
electronic brain will be explained. This 
model has been exhibited in various parts of 
the United States and Canada. The demon- 
stration will be followed by a question and 
answer period. 

U. S. Merchant Marine Kings 
Point, N. Y. (Thursday, All Day, February 2). 
This trip will consist of a general inspection 
of the facilities at the Academy. ‘The out- 
standing features are the engineering labora- 
tories and the laboratories relating to nautical 


Academy, 


science such as navigation, seamanship, naval 
All the laboratories con- 
tain equipment found on board ship and all 
equipment is in operating condition. The 
electrical laboratory contains an actual 
turbine-electric propulsion system, while the 
electronics laboratory has radar, loran, radio 
detection finder, fathometer, gyro com- 
passes, degaussing systems, radio transmit- 
ters, and telephonic equipment. 


architecture, etc. 


Triangle Conduit and Cable Company, New 
Brunswick, N. J. (Thursday morning, February 
2). Founded in Brooklyn in 1916 as a flexi- 
ble steel conduit and armored cable plant, 
Triangle Conduit and Cable Company has 
grown to be one of the leaders in the manu- 
facture of quality insulated wire and cable 
and conduit, both rigid and electrical metallic 
tubing. The present wire and cable facilities 
alone consist of a 335,000-square-foot plant 
in New Brunswick, now the headquarters 
of the company. In this plant the visitor 
will see copper enter the factory in the form 
of bars and emerge as high-quality insulated 
wire and cable. In between, there are many 
interesting processes involved to observe—the 


(Continued on page 76) 
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Tentative Technical Program 


AIEE Winter General Meeting, New York, N. Y., 
January 30-February 3, 1956 


Monday, January 30 
10:00 a.m. 


56-64. Attenuation Measurements, Bureau of Re- 
clamation, Alva B. Adams Tunnel, 69-Kv Cable 
R. W. Beckwith, D. C. Pinkerton, General Electric Com- 
pany; C. H. Murray, Bureau of Reclamation 


56-65. The Application of Power Line Carrier to a 
Combined Cable and Overhead Circuit. J. D 
Moynihan, Sprague Electric 
Detroit Edison ¢ Jompany 


Carrier Current 


Company; E. G. Allyn 


56-11. Bibliography of Power System Communica- 


tion Literature. Subcommittee on Bibliography 


CP.* Symposium—Application of Microwave Equip- 
ment to Power Systems. 7 
Electric Company 


Cramer, General 


10:00 a.m. 


56-158. A New Approach to Forecasting Daily Peak 
Loads. D. K. A. Gillies, B. Bernholtz, P. J. Sandiford, 
The Hydro-Electric Power Commission of Ontario 


System Engineering 


56-58. What Do Losses Cost in Hydro, Thermal, and 
Combined Systems? V. 
Electric Company, Ltd 


Ruskin, British Columbia 


CP56-159. An Equitable Method for the Distribution 
of Power Pool Savings. H. W. Phillips, Philadelphia 
Electric Company 


CP56-160. The Calculation of Block Tariffs. 7. D 
Oswald, Electricity Department, Singapore, Common- 
wealth of British Malaya 


CP56-161. Maintenance Costs as an Electrical De- 
sign Consideration. C. J. Slatt, W. S. Acton, C. ¢ 
Diemond, Bonneville Power Administration 


10:00 a.m, 


CP56-117. Analysis of Electric Circuits Containing 
Nonlinear Resistance. L. A 
California 


CP56-118. The Existence of an Electric Analogue of 
a Magnetic Circuit Established by the Basic Laws 
Defining Magnetostatics. E.C 
Manufacturing Company 


CP56-119. Analysis and Design of the Ferroelectric 
Resonant Trigger Pair. C. E. Gremer, United States 
Navy, Naval Guided Missile School 


CP56-120. Eddy Currents in a Frog-Leg Winding. 
A. I. Dvoracek, Research and Resettlement Branch 
USAREUR 

56-121. Representation of Nonlinear Characteristics 
by Linear Elements. M.S. M. Abou-Hussein, Univer- 
sity of Cairo. Re-presented for discussion 


General Circuit Theory 


Pipes, University of 


Koenig, Allis-Chalmers 


, 


of General Electric 
National Taiwan University 


56-122. Impedance Tensor 
Machine. Yao-nan Yu, 
Re-presented for discussion 
10:00 


Instruments and Measure- 


ments 


a.m. 


CP56-97. Electric Potential Changes at Surfaces as a 
Means of Measuring Odorous Atmospheric Contami- 
nation. C. R. Chapman, J. R. Eaton, Purdue University 


56-98. Two New Total Radiation Pyrometers. 
W. Derganc, §. N. Howell, Servo Corporation of America 


CP.* Automatic Digital Recording of Flight Test 
Data. S. Cohen, L. Goldfischer, General Precision Labora- 
tories, Inc. 


CP56-99. Segmental Multirecording 
George Keinath, Larchmont, N. Y. 


Instruments 


10:00 a.m. 


CP.* High-Frequency Junction Transistors. J. M. 
Early, Bell Telephone Laboratories, Inc. 


Solid State Devices 


CP.* Discussion of a New Type Power Transistor. 
Joseph Maupin, Minneapolis-Honeywell Regulator Com- 
pany 

CP* Conference papers will not be printed by the 
Institute; they may be available, however, at the 
meeting at the discretion of the author. 


JANUARY 1956 


NEW PREPRINT PRICES 
40¢ to Members 
80¢ to Nonmembers 


MINIMUM ORDER by mail $1.20 


unless accompanied by remittance 


or coupons. All nonmember orders 


must be accompanied by remittance. 
COUPON BOOKS in ten-dollar de- 


nominations may be purchased. 


NUMBERED 


available. 


PAPERS 


only are 


SEND ORDER and remittance to: 


AIEE Order Department 
33 West 39th Street, 
New York 18, N. Y. 


CP.* Recent Developments in Silicon Power Recti- 
fiers. R. L. 


Bright, Westinghouse Electric Corporation 
ght, F 


CP.* Partial Transistorization of a Communication 


Receiver. G. A. Allard, General Electric Company 


CP.* Analysis of Temperature Stabilization in Tran- 
sistor Amplifiers. 1. M. Vallese, Polytechnic Institute 
of Brooklyn 
CP56-94. Transistor Power Amplifiers with Switched 
Mode of Operation. A. G. Milnes, Carnegie Institute of 
Technology 


CP.* Field Effect Transistor Application. Chaang 
Huang, Melvin Marshall, B. H. White, Sylvania Electric 
Corporation 

Edwin 


Sylvania Electric Corpora- 


CP.* Power Transistor Switching Circuits. 
Slobodzinski, Chaang Huang, 
tion 


10:00 a.m. 


CP56-95. Modernization of the Long Island Railroad 
Passenger Car Fleet. P. H. Hatch, Long Island 
Railroad Company 


Land Transportation 


CP.* Light Weight Train and its Electric System 
J. L. Swarner 


CP56-96. Outline of Improvements Made in the 
Design, Maintenance, and Operation of the C. M. St. 
P. & P. RR. Electrification. Laurence Wylie, Chicago, 
Milwaukee, St. Paul, and Pacific Railroad 


from Railroad Rectifiers on 
Power System Reduced by Filters. S. J. Bozzella, 
Long Island Lighting Company; J. L. Kennedy, Long 
Island Railroad Company; M. Mahr, Jr., New York 
Telephone Company; and H. W. Wahlquist, Ebasco 
Services, Inc 


55-627. Harmonics 


Communication 
Systems 


10:00 a.m. Switching 


56-162. Several-Valued Combinational Switching 
Circuits. C. Y. Lee, Bell Telephone Laboratories, Inc 
W. H. Chen, University of Florida 

CP.* A Serial Method for Numbering the Slots on a 
Magnetic Drum. J. Yostpille, A. E. Joel, Bell 
Telephone Laboratories, Inc. 

CP.* New Telephone Network Switching Facilities. 
A. E. Batchelet, C. A. Collins, E. R. Taylor, Bell Tele- 
phone Laboratories, Inc. 

CP.* Principles of Operation of the North By-Path 
Crossbar System. Eric Brooke, North Electric Company 


10:00a.m. Corrosion of Line Hardware 


56-230. Corrosion as it Affects Insulator and Con- 
ductor Hardware. A. W. Bardeen, J. M. Sheadel, 
The Ohio Brass Company 


Institute Activities 


CP.* Field 
Hatfield 


Experiences with Corrosion. 


CP.* Corrosion of Line Hardware 

The Joslyn Company 

CP.* Corrosion of Line Hardware. R. H. A 

Line Material Company 

10:00 a.m. Power Systems for the Steel 
Industry 


CP.* Distribution Systems Practice in Steel Plants 
B. J. Auburn, Auburn and Associates, In 


CP.* Power Generation in the Steel 
W. P. Gavit, R. R. Wag 


structors, Inc 


Industry 


taff, United Engineers and Cor 


56-66. The Application of Reactance in the Design 
of Steel Mill Distribution Systems. ( B. Seh 
Kaiser Engineers 


56-22. Economic Studies Applied to Industrial 
Power Systems. Hl. B. Ba | 1 
Moreland 


Kens t Jackson 1 


10:00 a.m. Ethics in Engineering Prac- 


tice 
CP.* The Unfinished Business 
Ethics. P. L. Alger. Panel Discussior 
ems. Opportur 
problems 
} 


through 


, D. F. Langenwa 


10:00 a.m. Wire 
Transmission and 


Communications and 
Distribution 


56-237. Co-ordinated Protection for 
Joint Use—Present Trends. W. R. Bu 
Services, Inc.; H. E. Weppler, American Telephone a 


Telegraph Company 


Open W 
Eb 


ire 
as 


56-238. Co-ordinated Protection for Open Wire Joint 
Use—Ontario Tests. H. M. I R. E. Treen, Hyd 
Electric Power Cor ission of Ontario; J. W. Phelf 
C. L. Roach, Bell Tele ne Company 

56-239. Co-ordinated 
Use—Minneapolis 


Protection for Open Wire 
Joint Tests. A. E. Dietz, Be 
Telephone Laboratories, In« E. G. Albrech North- 
western Bell Telephone Company; E. W. Christoferson, 
J. C. Slothower, Northern States Power Compa 


2:00 p.m. General Session 


Address: President M.D. Hooven 

Presentation of the Institute paper prizes 
Presentation of the Alfred Noble Prize to R. 1 
Address: Roger M. Blough, Chairman of the 
Directors, United States Stee] Corporation 


Tuesday, January 31 


9:30 a.m. Section Delegates Conference 


9:30 a.m. 


56-123. Short-Circuit 
D. W. Taylor, C 
Gas Company 


Substations 


Tests on 138-Kv 
M. Stuehler, Public Service Electric and 


Busses. 


56-7. New Design of Control Installations in Trans- 
mission Stations. G. M Mulhern, D. W. O Nail, 
Electricity Supply Board, Ireland 


CP56-42. Location and Design of Distribution Sub- 
stations in Residential Areas. /. W. Erven, Los 
Angeles Department of Water and Power; C. S. Fiske, 
Baltimore Gas and Electric Company; P. F. Hargreaves, 
Puget Sound Power and Light Company; E. M. Hunter, 
General Electric Company; P. R. Pierson, Westinghouse 
Electric Corporation; O. J. Rotty, Union Electric Com- 
pany of Missouri 


9:30 a.m. 


56-67. The Penetration of Electromagnetic Radia- 
tion into Ferro-Magnetic Material. C. A. Adams, 
Philadelphia, Pa. 


Insulated Conductors 
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56-68. Oil Flow and Pressure Calculations for Self- 
Contained Oil-Filled Cable Systems. F. H. Buller, 
General Electric Company /. H. Neher, Philadelphia 
Electric Compan F.O. W 
Electric Compan 


British Columbia 


56-69. Charging Current Limitations in Operation 
of High-Voltage Cable Lines. C. S. Schifreen, W. C 


Marble, Philad hia Electric Co a 


9:30 a.m. 330-Kv System 


7-231. Lightning and Corona Performance of 330- 


Kv Lines on the American Gas and Electric and Ohio 
Valley 
( 


Electric Corporation Systems nv S. Price, 
Bart E. S. Zoble. Ame 
e Corporation 


6-232. Line Dropping Tests on a 330-Kv Oil 
Circuit Breaker. Otto Naef, American Gas & Electric 
Se ‘ orporatior drich, Westinghouse 


Electr 


56-233 330-Kv Power Transformer with Compensa- 
tion to Provide Accurate Low-Voltage Metering 
Potential. P. S. Pugh, American Gas and Electri 
Service Corporatior 7 G Ger 


Electric Corporatiot 


Westinghouse 


56-234. Relay Protection for the Ohio Valley Elec- 
tric Corporation 330-Kyv System. H Cc. 
4. Hauspurg, J. H. Kir American Gas and 


Electric Se 


Barnes, 


ice Corporation 


56-235. Sleet Melting on 330-Ky Lines of American 
Gas and Electric Company and Ohio Valley Electric 
Corporation Systems. C. F. DeSieno, C. A 
G. H. McDanie Ame 1 Gas and Electri 


Corporation 


9:30 a.m. Linear Circuit Theory 

CP56-124. Nonsingular Transformation from Primi- 
tive to Network Equations. NV. B. Saunders, Weston, 
Mass 
56-125. Some Mathematical Properties of Root 
Loci for Control-System Design. F. AM]. Reza, Syracuse 
I it 


56-126. Synthesis of Transfer Functions with Poles 
Restricted to the Negative Real Axis into Two Parallel 
R-C Ladders and an Ideal Transformer. M.G. Malti, 
Cornell Universit H. H. Su Drexel Institute of 


Technology 


CP56-127. Design of a Minimum Transmission Loss 
Tschebycheff 2-Pole Matching Network. J 
Dautremont, P. H.R Unive f Michigan 


56-128. Note on the Approximation Problem 


\ an, Balaba n, Syracuse [ 


iversity 


9:30a.m. Instruments and Measurements 
56-60. Galvanometer Efficiency as a Design Param- 
eter. F.K. Ha Nat Bureau of Standards 


CP56-100. Advanced Design in a Small Clamp Volt- 
Ammeter R. F. I pt We Electrical Instru- 


CP56-101. 
sated Meter Rectifier. £. 1 
oratories, Inc. 


A Miniaturized Temperature Compen- 
Pagano, Bradley Lab- 


CP56-102. Differential Speed Indicator. A. H. 
Wolferz, Weston Electrical Instrument Corporation 


9:30 a.m. Management 


CP.* Effective Salary Administration. C. /. Beller, 
Cleveland Electric Illuminating Company 


CP.* Systems Engineering Administration, J. H. Rubel, 
Hughes Aircraft Company 


9:30 a.m. New Electron Tubes 


56-86. Application of Statistical Techniques to 
Electron Tubes for Use in a 4,000-Mile Transmission 
System. Van Haste, Bell Telephone Laboratories, 
Inc Re-presenited for discussion 

CP.* Design of a 5-Kw Ceramic Power Tetrode. 
F.C. Johnstone, Eitel-McCullough, Inc 

CP.* Microwave Applications of Gaseous Dis- 
charges. P. E. Dorney, Roger White Electron Devices, 
In 

CP.* Developments in the Retarding-Field Oscilla- 
tor. C.J. Carter, W. H. Cornetet, Jr., Ohio State Univer- 
sity 

CP.* Some Characteristics and Uses of Traveling 
Wave Tubes. &. E. White, Roger White Electron 
Devices, Inc. 


9:30 a.m. Land Transportation 


CP.* Modernization of Electric Equipment on Alco 
Diesel-Electric Locomotives. J. F. Russell, Alco 
Products, Inc, 


CP.* Modernization During Factory Rebuilding 
of Diesel-Electric and Electric Locomotives. K. O 
Anderson, Genera] Electric Company 


9:30a.m. Telegraph Systems 


CP.* Tests of Intercity Transmission of Teletype- 
setter Signals at 600 Words per Minute. H. A 


Rhodes, American Telephone and Telegraph Company 


CP.* Interconnection of Overseas and Domestic 
Teletypewriter Exchange Services. D S Rau, 
Radio Corporation of America Communications, Inc. 


56-28. Simplified Printing Telegraph Switching and 
Integrated Data Processing. J. B. Booth, R. H. 


Klich, Teletype Corporation 


CP.* Transistor-Type Printing Telegraph Trans- 
mitter-Distributor. H. C. Isaacs, Western Union 
Telegraph Company 


9:30 a.m. Industrial Power Systems 


56-129. Switching and Protective 
Device Characteristics. H. W. Huening, Jr., 


Low-Voltage 
General 


Electric Company 


CP.* 265/460 Volt Distribution System for New York 
Coliseum. H. D. Kurt, L. E. Fisher, General Electric 


Compa 


RADAR ANTENNAS on roof of building at U. S. Merchant Marine Academy to which a 
trip is scheduled during the Winter General Meeting for U. S. citizens only. 


/U 


Institute Activities 


CP.* Selection of Utilization Voltages for Large 
Commercial Buildings with Primary Service. D 


Beeman, D. L. Johnson, General Electric Company 


CP56-130. Molded Case Circuit Breakers and Their 
Application in Commercial Buildings. N. /. Schwartz, 
Heinemann Electric Company; J. B. Clapp, General 
Cable Corporation 


CP.* Fault Protection in Large Buildings Supplied 
by 265/460V Network. J. De Lellis, A Bisson, 
Consolidated Edison Company of New York, Inc 
William Deans, 1-T-E Circuit Breaker Company 


CP.* Emergency Service for Commercial Buildings. 
E. P. Peabody, General Electric Company 


9:30 a.m. System Engineering and Com- 


puters 


56-163. Loss Evaluation—IV. Economic Dispatch 
Computers Principles and Application. £. L. Harder, 
Westinghouse Electric Corporation; W. H. Osterle, 
West Penn Power Company 


56-57. Loss Evaluation—V, Economic Dispatch 
Computer—Design. R. B. Squires, R. T. Byerly, 
Westinghouse Electric Corporation; H. W. Colburn, 
W. R. Hamilton, West Penn Power Company 


56-164. Digital Computer Solution of Power Flow 
Problems. J. B. Ward, H. W. Hale, Purdue University 


56-18. The Use of Analogue Computers in Power 
System Studies. J. E. Van Ness, Northwestern Univer- 
sity; W.C. Peterson, Michigan State University 


Edison Medal Presentation to 
L, A. Umansky 


1:45 p.m. 


Establishment of the Edison Medal. E. P. 


Chairman, Edison Medal Committee 


Yerkes, 


Career of the Medalist. F. M. 
Systems Application 
Electric Company 


Roberts, Manager, 


Engineering Section, General 


Presentation of Medal and Certificate. President 


M. D. Hooven 


Response of the Medalist. L.A. Umansky 


2:30 p.m. Section Representatives-Public 
Relations Forum 

2:30 p.m. Insulated Conductors 

56-70. Experimental 138-Kv Cable and Accessories. 
Herman Halperin, Commonwealth Edison Company 


56-48. Guide to Joint Design for Rubber, Varnished 
Cambric, and Solid-Type Paper Insulated Cable. 
J. E. Johnson, Philadelphia Electric Company 


56-71. Application of Polyethylene-Insulated, High- 
Voltage Power Cable in Chemical Plants, S. J 
Rosch, Anaconda Wire and Cable Company 


56-8. Current Rating of Aluminum Multiplex Cable. 
L. F. Roehmann, Kaiser Aluminum and Chemical Cor- 
poration 


2:30 p.m. Relays 

56-13. A Survey of Relay Test Methods. Project 
Committee on Relay Test Methods 

56-165. Relay Protection of Motorsin Steam Power 
Stations. WW. F. Neff, Ohio Valley Electric Corpora- 


tion; S. H. Horowitz, 
Service Corporation; R B. Squires, Westinghouse Elec- 


American Gas and Electric 


tric Corporation 

CP.* New Thermal Overload Relay with Instan- 
taneous Magnetic Trip on Faults. C. A. 
We 


Company 


Lister, 
Smith, Electric Controller and Manufacturing 


CP.* Application of Low-Voltage Switchgear for 
Motor Control. E. W. Davis, E. 1. du Pont de Nemour 
and Company (In« 


2:30 p.m. General Basic Sciences 

56-13'. Electrical Formulas in Inch Units of Length. 
J. 1)". Williamson, Cleveland, Ohio 

46-132. Properties of a D-C Arc in a Magnetic 
Field. 1. P. Winsor, Rensselaer Polytechnic Institute; 
T.H. Lee, General Electric Company 

56-133. 


at Low Field Intensities, 
nance Laboratory 


Magnetic Effects of Compressional Stress 
R. E, Fischell, Naval Ord- 


CP.* Economics of Multimillion Watt-Second Energy 
Storage. H.C. Early, University of Michigan 


ELECTRICAL ENGINEERING 








56-49 Analogue. Computer Synthesis and Error 
Matrices. P. M. Honnell, Washington University; 
R. E. Horn, Westnighouse Electric Corporation 


2:30 p.m. Instruments and Measurements 


56-25. An A-C Kelvin Bridge for the Audio Fre- 
quency Range. B. L. Dunfee, National Bureau of 
Standards 

CP56-103. Wattmeter, 
Bridge Circuit. JN. 
56-26. The Use of an A-C Bridge to Measure Core 
Loss at High Inductions. J. L. Cooter, W. P. Harris, 
Nationa] Bureau of Standards 


56-104. Measuring 1.8 Million Kw Demand. J. A. 
Morris, H.C. Thomas, General Electric Company 


H. R. Lenz, 


Voltmeter, and Ammeter 
Vrana, Cornell University 


CP.* A Voltage Dip Amplifier. 
delphia Electric Company 


Phila- 


2:30 p.m. 


56-72. Electrostatic Explosion Controls in Hospital 
Operating Rooms. Robin Beach, Robin Beach Engi- 
neers Associated 


Safety 


56-6. Effect of Capacitor Discharges on the Heart. 
W. B. Kouwenhoven, The Johns Hopkins University 

CP.* Emergency Power for Hospitals. N. L. 
Griffin, United States Department of Health, Education, 
and Welfare 


CP.* Emergency and Exit Lighting in Theatres. 
S. R. Todd, City of Chicago 

CP.* Throwover Equipment and Unit Equipment 
for Emergency Lighting. Carl Ippolito, Dual-Lite 
Company, Inc. 
2:30 p.m. Land Transportation 

56-105. An Air-Cleaning Blower for Ventilating 
Traction Equipment. 
Company 


J. J. Gallagher, General Electric 


CP.* D-C High-Voltage Testing. 
E. Stafford 

CP.* D-C High-Voltage Testing and Maintenance of 
D-C Traction Motors. P. G. Lessmann, W. Schneider, 
Westinghouse Electric Corporation 


John Hewson, D. 


2:30 p.m. Telegraph Systems 

56-106. Static Elimination on Bell System Tele- 
typewriters. H. Baviey, Massachusetts Department of 
Labor and Industries; D. B, Perry, American Telegraph 
and Telephone Company; B. S. Swezey, Bell Te 
Laboratories, Inc. 


lephone 


56-107. Delay Distortion Correction. W. D. Cannon 
Western Union Telegraph Company 


56-108. A Flat-Bed Facsimile Telegraph Transmitter. 
W. D. Buckingham, Western Union Telegraph Company 


CP.* Effect of Multipath Transmission on Facsimile 
Signals. P. R. Marzan, Times Facsimile Corporation 


2:30 p.m. Electric Welding 


56-109. Influence of Atmospheric Water Vapor on 
High-Current D-C Areas. RR. H. Benner, ll, Erlton, 
N. J.; 7. B. Jones, The Johns Hopkins University 

56-110. Cathode Instability in Argon Atmospheres, 
H.C. Ludwig, 


56-111. Currents and Voltages. C 
Dalziel, California; F. P. Mas 
San Francisco Naval Shipyard 


Westinghouse Electric Corporation 


Let-Go 
University of 


56-112. Inert Gas-Shielded Welding Arc Behavior 
and Metal Transfer Characteristics. G. M. Skinner, 
D. M. Yenni, Linde Air Prox 


jucts Company 


2:30 p.m. System Engineering and 


Power Generation 


56-19. Evaluation of Unit Capacity Additions. 
M. J. Steinbere, V. N. Cook, Consolidated Edison Com- 
pany of New York, Inc. 


CP.* A New Automatic Dispatching System for 
Electric Power Systems. 8B. R. Shepard, D. W. Half- 
hill, K. N. Burnett, General Electric Company 


CP56-166. Stability Considerations in 
Support Programs. D. W. Spence, D. D. 
J. E. Ziegler, Syracuse University 


Reactive 
Nadkarni, 


2:30 p.m. Electrostatic Processes 


CP.* Measurements of Charge Imparted to Fine 


Particles by a Corona Discharge. G. W. Penney, 
R. D. Lynch, Carnegie Institute of Technology 


JANUARY 1956 


VIEW OF THE WEST FACE of the reactor at Brookhaven National Laboratory, Upton, 


Long Island, N. Y. 


CP.* The Charging of Small Particles for Electro- 
static Precipitation. G. W. Hewitt, Wes 
Electric Corporation 


56-113. A New Technique for the Measurement of 
Corona Field Strength and Current-Density in Elec- 
trical Precipitation. P. ( Research-Cottrell, 
Inc. 


tinghouse 


ooperman, 


CP.* Proposed Industry Standard for Electrostatic 
Precipitation Power Supply Equipment. J. W. Farr, 
General Electric Company; G. R. Monroe, Westinghouse 
Electric Corporation 


56-114. Practical Applications of Electrostatic Phe- 
nomena to Particulate Matter. O. C. Ralston, Bureau of 
Mines 


2:30 p.m. New Electron Tubes 
CP.* Electrical Loss Problems Encountered in UHF 


Ceramic Tube Development. 2. L. Bailey, General 

Electric Company 

CP.* Hot Cathode Design for Gas 
dberg, K. J. Germeshausen, 

and Grier, Inc. 


Tubes. § 
Edgerton, Germeshausen 


CP.* A New Subminiature Thyratron for Airborne 
Applications. H. J. Prager, Radio Corporation 
America 

CP.* A New 
J. M. Connelly, 


Triode. 


Ceramic 
Compan 


Micro-Miniature 
General Electric 


Wednesday, February 1 


9:30 a.m. Rotating Machinery Insulation 
56-45. Experience and Development in Nondestruc- 
tive D-C Testing for Maintenance of High-Voltage 
Stators. A. W. W. Cameron, A. M. Sinclair, The Hydro- 


Electric Power Commission of Ontario 


56-51. Testing of Main Turbine-Generator Insula- 
tion. J. E. Mulavey, The Detroit Edison Company 


CP.* Compatibility in Motor Insulation Systems. 
H. R. Sheppard, G. L. Mullen 

CP.* Evaluation of Modified Silicone Insulation 
Systems and Motors. H. R. Sheppard, G. L. Mullen 
9:30 a.m. Transmission and Distribution 
56-3. Operating Experience with 14.4/24.9 Kv asa 
Rural Distribution Voltage. W. M. Edmunds, L. B 
Rural 


presented for discussion 


56-167. 4-Kv Versus 13.8-Kv Distribution on the 
Boston Edison Company System. L. J. Weed, Boston 
Edison Company 


56-168. Overhead Distribution at 4.16 Kv and 12.47 
Kv in Urban Areas. J. R. Oberholtzer, F. E. Sanford, 


Crann, Electrification Administration. Re- 


Institute Activities 


Scheduled for visit on one of the Winter Meeting inspection trips. 


Commonwealth Associates, Ir 


56-169. Improve Existing 4-Kv Expand at 12 Kw. 
G. A. Davis , Southern California Edison Company 


P General Purpose Overhead Distribution Above 
Kv W. R. Bullard, Ebasco Services, Inc 


Cc 
5 


CP56-170. Higher Voltage 
4. J. Pansini, Long 


Primary Distribution. 
Island Lighting Company 


56-171. Is Conversion to Higher Distribution V eee 


Justified? H. G. Dallas, J. W. ¢ her, Philadelphia 


Electric Company 


79 


56-172. Use of Distribution Voltages Above 4 Kv, 


E.V.S Consumers Po Compa 


9:30 a.m. Power Generation 

56-136. The Operations Recorder—A His gh S; in 
P ae Anonunciator J. R. Leslie, G 

The dro-Electric Power ¢ ion of Ontar 


56-137. Operation of Large Synchronous Generators 
in the Dynamic Stability Region with a Modern 
Amplidyne Voltage Regulator—Part I—Recommen- 
dations for Setting the Underexcited Reactive mages 
Limit. R. A. P t 1. S. Ruben General 
Company 


56-138. 
in the Dynamic Stability Region with a Modern 
Amplidyne Voltage Regulator—Part Il—Ope rating 
Tests and Analytical Studies. / f McClymon 
P. L. Dandeno, The H , 

Ontario; R. A. Phillit 


Compan\ 
npany 


Operation of Large Synchronous Generators 


CP.* Fire Protection for Generating Stations 
Working Group on Fire Protection in Generat Station 


9:30 a.m. Gaseous Dielectrics 
CP.* On the Electric reece of Electronegative 
R. W. Crowe Devin 


General Electric 


CP.* Electric Breakdown of Gases and Vapors of 
Chlorofluorohydrocarbons. ( V Work Kn E 
Lindsay, Westinghouse Electric Corporation 

CP.* The Effect of Solid Insulation and Contami- 
nants on Gaseous Insulation in Insulation Structures, 
G. Camilli, T. WI Genera! Electric Company 
56-115. Calculation of Corona Starting Voltage in 
Air-Solid Dielectric Systems Vf. C. Halleck, General 
Electric Company 


CP.* Considerations for Corona Test Specifications, 
C. W. Ross, E. B. Curdts, J. G. Biddle Company 


9:30 a.m. The Management of Co-opera-~ 
tive Engineering Education Programs 


CP.* Co-operative Education in the United States, 
H. H. Armsby, United States Office of Education 
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CP.* Philosophy and Operation of an Undergradu- 
ate Co-operative Program of Engineering Education. 
A. M. Lyon, C. E. Watson, Northwestern University 


CP.* The Role of Elective Co-operative Programs in 


Modern Eng prnnering Education. S Wiltse, 
ts t , Cornell 
Massachus nstitute of 


CP.* An Industry View of Co-operative Engineering 


Education. H. G. Hutiwn, General Electric Company 


9:30 a.m. Magnetic Computer Circuits— 


Analogue and Digital 


-134. Transcendental Function Analogue Com- 
putation with Magnetic Cores. D. H. Schaefer, R. L 
Van Allen, United States Nava] Research Laboratory 
56-135. Special Purpose Magnetic Core Circuits. 
R. D. Kodis, Raytheon Manufacturing Company 
CP.* Megacycle Magnetic Amplifiers. 7. H. Bonn, 

I Torre J. P. Eckert, Eckert-M y Computer 


CP.* Power Gain of High Frequency Series Pulse 
Magnetic Amplifiers. R. D. Torrey, | w 
rt-Mauchly Computer Corporation 


Spencer, 


CP.* Logical Circuits with Pulse Magnetic Ampli- 


fiers B. K. Smith, Vv 


9:30 a.m. Domestic and Commercial Ap- 


plications 
CP.* Serving the 


All-Electric Home WV 
Auth 


Heat as a Means of Air Purification 
\ x Hea mpany; C. £ 


CP.* Effect of Air Conditioning Loads on System 
Power Factor. W.M. Penr { n Electric Company 


Missouri 


CP.* Panel 


I 


Discussion—Electric Heating. 


Ceil t i R. L. Boyd r., Commercial 


Wiegar 


Space 


9:30 a.m. Communication Theory 


56-73. Introduction to Random Notes. 
Bell ‘I pt I tori I 

CP.* Photographic Simulation of One Type 
Bandwidth Reduction of Television Signals. W. 
Mor Karstad, J. W. Tuska, Radio Corpora 


4 


56-74. Principles of Noise Reduction in Communica- 
tion Channels, New York Unive 


9:30 a.m. Industrial Power Rectifiers 
56-44 Rectifier Power 1 for a Modern Rod 
Mill } 4. Bu nan, W lod n, Westingt 
I 


use 


56-173. Sealed Ignitron Principles Extended to 


Pes 1 Pp \“ } 


Large Tubes ai ac Vestinghouse 


I ic Corporatior 


CP.* Application of Power Rectifiers to Regenera- 
tive Drives { LA 1. M. M 


Elect 


rack, (seneral 


Ignitrons, 


CP56-17 Service Life of 
} Rems.} Gene Ele ( pany 


Pumpless 


9:30 a.m. Radio Communications 


CP.* Time Division aay pawn. . 4 Kahn, 


1. Liguori, Radio Corporat f America Laboratories 


CP.* Design and App lication of Ruggedized 
Traveling Wave Tubes. ler, WW N 
Fede Telephone a Rad 


Weber, 


CP.* Radial Transmission Line Cavities—Non- 
symmetrical Modes. H. Havstad, Federal Telephone 


a | 
R Cor I 
Ra pany 


Standing-Wave-Ratio of Inaccessible Load. 
l ersity of Pennsylvania 
9:30 a.m. Light Amplifiers, Fluorescent 
Light Radio Interference, and Television 
Studio Lighting 
CP.* Light Amplifying Phosphors. 


General Electric Research Laboratories 


56-75. Evaluation of Radio Influence Voltages in 
Fluorescent Lighting Installations. F. H. Wright, 
Z imme t, General Electric Company 


56-76. Conversion of Studio Lighting from Black and 
White to Color Television. P. W. Wygant 
Station WBAP-TV 


Television 


CP.* Reduction of Television Studio Temperatures 
Using Heat-Control Coatings. GC 

lectric Company; A. F. 
Optical Company 


T. Howard, General 
Turner, Bausch and Lomb 


2:00 p.m. Machines and 


Synchronous 
Insulation 


56-12. On Some Poly-Field A-C Amplifiers. £ 
Mishkin, Polytechnic Institute of Brooklyn 


56-175. The Theory of Anisotropic Field Structures 
in Synchronous Machines. J. F. H. Douglas, Mar- 
quette University 


56-5. Physical Effects of Thermal Cycling on Stator 
Coil Insulation of Turbine Generators. J. S. Johnson, 
7.4 Botts, 


presented for discussion 


Westinghouse Electric Corporation. Re- 


56-176. Corrections for Dielectric Absorption in 
High Voltage D-C Insulation Tests. F. R. Schleif, 
United States Bureau of Reclamation 

56-177. A Statistical Method for Predicting Insula- 
tion sees from Experimental Data. W. H. H 
Wes ) ry pr 


2:00 p.m. Transmission and Distribution 
56-178. Residential Distribution—An Analysis of 
Systems to Serve Expanding Loads, 5S. B. Gr 

R. F. Lawrence, Westinghouse Electric Corporatior 
56-179. 
ages, Single- and 3-Phase Distribution for Residential 
Areas R Zimmerman, H. E. I y, We house 
Electr . rat 


Economic Comparison of Secondary Volt- 


56-180. The Primary Service Unit System for Resi- 
4. M. Lockie, H. B. Thacker 


dential Distribution. 


Westinghouse Ek 


56-181. Unbalanced Open-Wye Open-Delta Trans- 
former Banks J Neupauer, Westingho Electr 


Co atior 


56-182. Calculating and Factors Affecting Customer 
Minutes Outage in Radial Feeders. 2. A. I 
General Electric Ce par 


2:00 p.m. Power Generation 
CP56-144. Generator Field Tests in a One-Unit 
Hydro Plant. HH. O. Britt, United States Bureau of 


Reclamation 


56-145 Pump/Turbine Unit Addition at TVA 
Hiwassee Hydro Plant. L. / ers, J. E. Kirkla 
Jr., Tennessee Valley Authorit 


CP.* Alignment Tolerances for Vertical Hydro- 
electric Generators J. J. Hart, Westinghouse Electri 
Corporati J. Fisch, S. Morgan Smith Compan 


CP56-146. Economic Comparison of Steam Turbine 
Versus Motor Driven Boiler Feed Pumps. 
Meilor, R.C. Mu l, F. O’ Mara, J. F. Ran 


( any 


2:00 p.m. Liquid Dielectrics 


CP.* The Effect of Electrode Configuration on the 
Electrical Strength of Hexane. A. H. Sharbaug 
E. B. Cox, R. W. Crowe, P. L. Auer, 


Research Lab 


General Electr 


56-139. Area Effect and Its Extremal Basis for the 
Electric Breakdown of Transformer Oil. A H 
Weber, H. S. Endicott, General Electric Company 


CP.* The Effect of Hydrostatic Pressure and 
Applied Voltage Duration on the Breakdown Strength 
of Insulating Oil. P. K 


Council of Canada 


Watson, National Research 


CP56-140. Phenomena Accompanying Transient 
Low-Voltage Discharges in Liquid Dielectrics—II. 
Cathode Low Currents. E. M 


Williams, R. E. Smith, Carnegie Institute of Technology 


Phenomena at 


CP56-141. A New Technology of Insulating Oils of 
Petroleum Origin. F. C. Doble, Doble Engineering 
Company 


2:00 p.m. Research 

CP.* Research for the Electric Power and Electric 
Utility Industries in Sweden. Jvar Herlitz, Allmanna 
Svenska Elektriska Artiebolaget; Gunnar Jancke, Swedish 
State Power Board 


Institute Activittes 


CP.* Research by the Central Electricity Authority 
J.S. Forrest, Central Electricity Authority 


CP.* Research in the Italian Electrical Industry 
Edilio Pausrie, Societa Edison 


CP.* Research for the Electric Power Industry in 
Japan. XK. Masui, Central Research Institute of Elec- 
tric Power Industry 


2:00 p.m. New Curricula in Engineering 


Education 


CP. A New Educational Program in Energy Con- 
version. A. Kusko, D. C. White, Massachusetts Institute 
of Technology 

CP.* Course Content and Modern Aims in Electrical 
Engineering Education. L. A. Finzi, E. R. Schatz, 
Carnegie Institute of Technology 


CP.* The Engineering Science Curriculum at 
The Pennsylvania State University. FE. A 
W. BE. Wil. 


Walker, 
n, The Pennsylvania State University 

CP.* The Science Engineering Curriculum at the 
University of Michigan. H. W. Welzh, Jr 
of Michigan 


, University 


2:00 p.m. Digital Computers—Circuits 


and Input-Output 
CP.* Materials for High-Frequency Magnetic 
H. Bonn, VU. Lipkin, Fred Bornstein 
Eckert-Mauchly Computer Corporation 


Amplifiers. 7 


56-142. Shifting Counters. C. Eldert, H. J. Gray, 
Jr ., H. M. Gurk, M. Rubinoff, University of Pennsylvania 
CP.* A Paper Tape Leader Using Germanium 


Photo Diodes and Amplifiers. i 
Slade, R. D. Potts 


lransistor 


56-21. Cyclic Decimal Codes for Analogue to Digital 
Converters J 14. O’Brien, Radio Corporation of 
America 


56-143. A New Five-Digit Plugboard System for 
Card-Programed Calculator. S. B. Williams, N. M 
Noonan, General Electric Company 


2:00 p.m. Marine Transportation 


56-183. Aluminum for Marine Switchgear. H. F 
Harvey, Jr., E. J. Dawson, Newpor 


I News Shipbuilding 
and Dry Dock Company 


56-184. Shipboard Use of 400-Cycle Electric Power. 
J. M. Apple, E. W. Lusby, Navy Department 


CP.* Complete Ship Wiring with Mineral Insulated 
Cable. L. M. Goldsmith, The Atlantic Refining Com- 
pany 


2:00 p.m. Radio Communications 


CP.* An Explanation of Microwave Fading and its 
Correction by Frequency Diversity. Henry Magnuski, 
Motorola, Inc. 


CP.* A Low Cost Microwave Radio Communications 
System C. N. Gillespie, D. W. Smith, Raytheon Manu- 
facturing Company 

CP.* New Low Cost 960-Mc 
William Fingerle, Budeln 


Multiplex 


an Radio Corporation 


Systems, 


CP.* Microwave for the Telephone 


W. C. Fisher, Lenkurt Electric Company, In 


Industry. 


56-16. A 72-Channel Radio System for Toll Tele- 
phone Service. M.C. Harp, M. H. Kebby, Lenkurt 


Eleciric Company, I Le-prese 1 for discussion 


2:00 p.m. Industrial Power Rectifiers 

56-185. A New High-Power Cathode Circuit Breaker. 
L. D. MeConnell, Canadian Westinghouse Company, 
Ltd.; J. D. Findley, Westinghouse Electric Corporation 


56-186. Tests and Operating Experience with the 
lriple-Diametric Rectifier. R. V. Wachter, Aluminum 
Company of America; C. S. Hague, C. R 
Westinghouse Electric Corporation 


Marcum, 


56-187. Methods of Measuring Arc-Drop Voltage 
on Mercury-Are Rectifiers. Hf. Winograd, Allis- 
Chalmers Manufacturing Company; W. E Lawton, 
Aluminum Company of America. Re-presented for 
discussion 


56-188. 
ments. 


Harmonic Analysis by Direct Area Measure- 
I. K. Dortort, 1-T-E Circuit Breaker Company 


CP56-189. A New Method for Reducing Arc-Back 
Currents in Rectifiers. A. Schmidt, Jr., General 
Electric Company; L. J. Harris, Aluminum Company of 
America 
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2:00 p.m. Research and Chemical In- 
dustry—Part I—Research on Uncon- 
ventional Energy Sources 


CP.* Galvanic Fuel Cells 
Corps Laboratories 


Friedrich Kornfeil, Signal 


CP.* Nuclear Batteries, 
} 


Laboratories 


William Shorr, Signa, Corps 


Part H—Panel Discussion of Cathodic Protection 


Energy Sources 


CP.* Rectifiers with Impressed Current Anodes. 
R. M. Wainwright, University of Illinois; J. P. Oliver, 
National Carbon Company; W. A, Luce, Duriron Com- 
pany 


, Dow Chemical 
Services, Inc 


CP.* Sacrificial Anodes. Ber: Douglas 
Company; H. W. Wahlquist, Ebasc« 


Thursday, February 


9:30 a.m. Synchronous Machines 


56-190. The Design and Performance of Modern 
Large Turbine Generators. 8. M. Cain, Dean Harring 
ton, General Electric Company 


56-53. Gap-Pickup Conductor Cooling of Turbive- 
Generator Fields; Arrangements and 


Analysis of Performance. D. M. Willyoune, General 


Ventilation 
Electric Company 


56-191. Liquid Turbine Generator 


Armature Windings. ( Kilbourne, C. H. Holley, 


Cooling of 


General Electric Company 


56-192. Operation of Large Steam Turbine-Genera- 
tors J. H. Carter, R. E. Gorman, General Electri 


Re-presented for discussion 


Compar 


56-293. Operation and Maintenance of Hydrogen 
Systems for Turbine-Generators, S Barton, 
W. H. M. Olson, 


presented for discussion 


General Electri Company Re- 


9:30 a.m. Transmission and Distribution 


56-2. Planning Kilovars and Capacitors for the 
Southern California Edison System. J. H 


G. A. Davis, Southern California Edison Company 


Drake, 


55-711. D-C Circuit Gives Easy Method of Deter- 
mining Value of Capacitors in Reducing I°R Losses. 
R 4. Schmidt, General Electric Re-pre- 
sented for discussion 


Company 


56-63, Pennsylvania Electric Company’s Capacitor 
Program. J. L. Phillips, F. M. Reed, General Publi 


Utilities System 


Protection of 
Banks. N. R. Sheppard, 
ultz, General Electric Company 


56-193. Some Considerations in the 
High-Voltage 
V. R. Sch 


Capacitor 


56-194. The Natural Frequency of Parallel Capacitor 
Banks. W. H. Cuttino, Miles 


Electric Corporation 


Maxwell, Westinghouse 


56-17. Bibliography on Power Capacitors—1952- 


1954. AIEE Working Grout of the Capacitor Subcommittee 


9:30 a.m. Switchgear 

56-33. High-Voltage Power System Fault Current 
Asymmetry. M. J. Lantz, Bonneville Power Adminis- 
tration 


56-34. Calculation of Electric Power System Short 
Circuits During the First Few Cycles. Report of 
Working Group on Circuit Breaker Application 


56-27. Calculated Symmetrical and Asymmetrical 
Short-Circuited Current Decrement Rates on Typical 
Power Systems. Report of Working Group on Circuit 
Breaker Application 


9:30 a.m. Research and Education 


8-82. Special publication, 80¢ to members, $1 
nonmembers 

8-82. Needs and Supply of Engineers for Electric 
Utilities. Frank Sanford, Commonwealth Services, Inc. 
S-82. Megawatts Versus Microwatts. C. R. Jo) 


C. C. Boone, Ebasco Services, Inc. 


CP.* Engineers in Our Company. 
Commonwealth Edison Company 


8-82. The Personal Problem of the Public Utilities 
in the Colleges. J. D. Ryder, Michigan State Univer- 
sity 


Murray Joslin, 


8-82. The Electrical Utility and the Student Enig- 
neer. J. 5S. Johnson, Purdue University 


JANUARY 1956 


9:30 a.m. Analogue Computer 
cations and Developments 


Applica- 


56-20. A Modern D-C Network Analyzer. 
Hoffman, Public Service Electric and Gas npa 
M. Lebenbaum, Airborne Instrument Laboratories, In 


56-147. Linear Programing on an Electronic An- 
alogue Computer. /. B. Pyne, Princeton Universit 


56-148. Use of GEDA Analogue Computer in Gener- 
ating Various Probability Distributions for Opera- 
tions Research and ‘‘Monte Carlo’’ Applicators. \ 
D. Diamantides, Goodyear Aircraft Corpora 


CP56-149. Electronic Analogue Solution of Free 
J 


Surface Problems. WW. J. Karplus, Los Ar 


9:30 a.m. Metallic Rectifiers 


56-77. High Temperature 
A Survey of Manufacturers Data. 7. S. § 
3attelle Memorial Institute 


Selenium Rectifiers— 


56-78. Germanium Rectifiers for Industrial 
cations. L. W. Burton, General Electric Con 


Appli 


CP.* Performance Analysis of Selenium Rectifiers at 
High Temperature. NV. F 
Signal Corps Engineerir 


Bechtold, 1 MV Morr 


z Laboratories 


CP.* On the Dynamic Characteristics of Rectifiers. 
Bruce Seddon, General Electric Company 


CP.* The Rectaloy Rectifier—An Dg a Copper 
Oxide Device. C Meyer, K. 1 Ha 
Memorial Instit 


Battelle 


World Television and Color 


Television 


:30 a.m. 


CP.* Television in the World Today. 
Hazeltine Laboratories 


CP.* Color Television System Pe peeeercasy Roqene- 
ments. &.C. Kennedy, National Broa asting . 
Inc 


CP.* The Vitascan Liv e Flying-Spot Color Scanner 
J. H. Haines, G. R. Tingley, Allen B. DuMont Lat 
tories, Inc 


9:30 a.m. Feedback Control 


56-195. Two Types of Zero-Velocity-Error Servo- 
mechanisms. £. Levinson, Sperry Gyroscope Company 


56-196. Block Diagram Transformations for Systems 
with One Nonlinear Element. 7. M. Stout, S 
berger Instrument Company 


56-197. Analysis and Performance of a 
Controlled Hydraulic Servomechanism. 
lard, Massachusetts Institute of Technology 


56-198. The Analogue Computer Study of an Appli- 
cation of a Phase-Space Type Predictor Control 
System to the Control of an Airframe. A. M. Hopkin 
Morimi Iwama, University of California 


9:30 a.m. 


CP56-247. Problems of AIEE Standards Co-ordinat- 
ing Committee No. 4 in ome AIEE Standard No. 
1. A Progress Report of ¢ rdina Commit No. 4 


Co-ordinating Committee No. 4 


56-248. Guiding Principles in the Thermal Evalua- 
tion of Electrical Insulation. L. J. Berber T. WW 


Dakin, Westinghouse Electric Corporation 


9:30 a.m. Symposium—Preventive Main- 
tenance of Large Rectifier Substations in 
Electrolytic Plants 


2:00 p.m. Synchronous Machines 


56-199. Third Harmonic 
Salient Pole Synchronous 
J. L. Oldenkamp, ¢ 


Voltage Generation in 
Machines. G fy 
seneral Electric Company 


56-50. Harmonics of the Salient-Pole Synchronous 
Machine and Their Effects-Part I—-MMF Harmonics 
Produced by the Armature and Damper Winding. 
M. Liwschitz-Garik, Polytechnic Institute of Brooklyn 


56-1. Hunting of a Salient-Pole Synchronous Ma- 
chine During Starting. C. Concordia, Genera! Electric 
Company 


55-56. A New Approach to the Calculation of Syn- 
chronous Machine Reactances—Part Il. M. E. 
Talaat, Elliott Company 

2:00 p.m. Transmission and Distribution 
56-200. Potential of a Transmission Line Tower Top 
when Struck by Lightning. E. F. Koncel, Common- 
wealth Edison Company 


56-201. 
Lines. 


Transmission 
The Ohio Brass Company 


Anomalous Flashovers on 
C. J. Miller, Jr., 


Institute Activities 


6-202. Switching Surges and Arrester Perform 
ance on High-Voltage Stations. L. O. Barthold, 1. B 


Johnson, A. J 


56-203. Impulse Flashover of Combinations of Line 
Insulators, Air Gaps, and Wood Structural Members. 
AIEE Lightning and Insulator Subcommittee 


neral Electric Cor 


CP.* Reduced Insulation in Power Systems. The 

Problem It Presents. P.L. Bellaschi, Portiat re 

2:00 p.m. Transformers and Computing 

Devices 

56-79, 

Design of Power Transformers to Specification 
L. Moore, W. T. Dub P. A. Zaphyr, Westing! c 

Electric Corporation 


Application of a Digital Computer to the 


CP.* The Use of Digital Computers in Transformer 
Design. G. L. Tauscher, Allis-Chalmers Manufacturing 
Company) 


56-59. Transformer Reactance Calculations with 
Digital Computers. L. Rabins, 


any 
56-80. Application of Digital Computers to Trans- 
RB ae ze 
sener al I ie 


former Design. S 
Magnusson, ( 
CP.* 
facture Power 
\ General Electric Ce 


Digital Computer Design of —_—— e ane 


Transformers. J Du . 


:00 p.m. Symposium on Field Breakers 


56-52. Introduction of Hydraulic Operation to Low- 
Voltage Air Circuit Breakers. H. L. Peek, M Dyer, 
Allis-Chalmers Manufacturing Com; 


CP.* Application of Field Discharge Circuit Breakers 
to Electric Machines. Af. Te hok Beall Ill, 
General Electric Compan 

CP.* 
chronous Machines. R. F. Karlicek, Westinghouse Ele 


Application of Main Field Breakers to Syn- 
Corporation 
CP.* Application of Air Circuit Breakers to Excita- 


tion Systems of Salient Pole Synchronous Machines. 
L. Kil re. H. O. Brit I ted Stat k of 


2:00 p.m. Solid Dielectrics 


56-150. The Surface Failure of Dielectrics 
Fr apman, The Johns Hopkins Ul 


56-151 


Tracking Resistance Test Methods 
Ww 7 rr, Gene Electri ( 


} 
SCUSSI 


CP.* E ffects 
Certain Organic Compounds in Electric or Magnetic 
Fields. W. McMahon, Bell Telephone Laboratories 
Inc 


Dielectric Produced by Solidifying 


CP.* Recent Developments in 
sulating Materials. J. A er, f lurie, Bakelite 
Corporation 


Polyethylene In- 


Polyethylene. 


CP.* The 
D. W. McC 


Dielectric Properties of 


2:00 p.m. Magnetic Amplifiers 


56-204. The Operation of the Self-Balancing Mag- 
netic Amplifier. { 2 i ’ Hooper, United 
States Naval Ordnan 

56-205. A Magnetic 


a Switching Matrix 
David Katz, Bell Telephone Laborator I 


56-10. Analysis of Instability and 
Reactors with Rectangular Hysteresis Loop Core in 


Response of 
Series with Capacitance a { f 


California 


56-206. Hysteresis Loops in Dielectric Amplifiers. 
Earl Wingrove, General Electric Company; L. Depian 
W. L. Shevel, Carnegie Institute of Tect 

CP56-207. A Single-Transistor Magnetic-Coupled 
Oscillator. Kan Chen, Westing c I t Ccrpora- 
tion; A. J. Schiewe, Purdue Univer 

and 


Industrial Television 


Broadcast Transmitters 


2:00 p.m. 


CP.* Engineering in Television Installations. 
Belcher, General Precision Laboratories 


CP.* A New Color Camera and Television System 
for Closed-Circuit Applications. lL. Ff Anderson 
Radio Corporation of America 


CP.* Electron Color Microscope. J Reeves, 


Columbia Broadcasting System Laboratories 


ps * A 50-Kw Ampliphase Broadcast Transmitter. 
. J. Boerner, Radio Corporation of America 





2:00 p.m. 


Need for Research in the Field of Fuels. 
tyres, Gulf Oil Company 


Research 


CP.* Electrochemical Cells as Energy Converters. 
4. M. Adam 


Central Electricity Research Laboratories 
CP.* Solar Energy——A Supplemental Energy Source. 
H. B. Sargent, American and Foreign Power Company 
Feedback Control 


56-208. Synthesis and Critical Study of Sampled- 
Data Control Systems. E. J. Jury, University of 


2:00 p.m. 


California 


56-209. Factors in the Design of Digital Controllers 
for Sampled-Data Feedback Systems. J. FE. Bertram 
Columbia University 


56-210. Digital Compensation of Continuous-Data 
Feedback Control Systems. AK. K. Maitra, P. f 
Sarachik, Columbia University 


56-211. Synthesis of Feedback Control System by 
Gain-Contour and Root-Contour Methods. IV. ( 
Yeh, New York University 

2:00 p.m. Chemical Processes 


CP.* The Gas Turbine—A Versatile Servant for the 
Process Industries. W. R. Welon 
( pany 


General Electric 


CP56-14. Electrical Petrochemical 
Plant Construction NV. D. Casdorph, J. H 
Carbide and Carbon Chemicals 


Inspection of 
Wietin 


Company 


Automatic Control in the Chemical Industry 


Crawford, t ju Pont de Nemours and Company 


CP.* Electricity and Titanium. F. H. Van 
Mallory-Sharon Titanium Corporation 


CP.* Titanium Battelle 


Memorial] Institut 


Today. H. B. Good 


2:00 p.m. Electromagnetic Radiation from 
High Frequency Cables 


CP56-288. Electromagnetic Radiation from Coaxial 
Cables Surface Transfer Impedance. J. P. Quinn 


Rensselaer Polytechnic Institute 


CP.* Analysis of Interference from Flexible Coaxial 
Cables. A.V. Eastman, University of Washington 


CP.* Investigation of Measurement Techniques 
for the Shielding Effectiveness of Flexible Coaxial 


Cables. O. D. Cozine 


CP.* Measurement of Energy Leakage from Radio 
Frequency Cables at VHF and Microwave Fre- 
quencies. J. W. E. Griem 
f Brooklyn; S. Greenbla Birenbau New York 
Naval Shipyard 


Polytechnic Institute 


CP.* Radiation Fields from a Coaxial Shielding 
MF laylor. F / 


Friday, February 3 


9:30 a.m. D-C Machines 

CP56-39. Determination of Stray Load Loss in D-C 
Machines. R. L. Sieron, Connecticut Light and Power 
( y; D. A. Grant, Worcester Polytechnic Institute 
The Null Point Method of 
Adjustment S. J. Roumani Ge 


p 
56-38 


Commutation 


56-36. On Wire Banding. /F 
i Westinghouse Electric ¢ 


CP.* Basis and Background of the Proposed Re- 
vision of Test Code for D-C Machines, AIEE-501. 
E.P.S General Electric Company 

CP.* Revision of Test Code for D-C Machines, 
AIEE-501 Report of D-C: Machinery Subcommitee 
Parameters of a_ Short- 
Circuited Winding that Represents Eddy-Currents 
Paths K. A. Fegley, | 


56-4 Determining the 
y 


niversity of Pennsylvania 


9:30 a.m. Transmission and Distribution 


56-212. Quantitative Relationships in Conductor 
Vibration Damping. J. S Aluminum 
( ipany of America; L. L. Merrill, Stevens Institute 
f Technology; B. L. Jones, 


Tompkins 


Jones-Hettelsater Construc- 


1 Company 
thor npany 


56-213. Progress Report on the Investigation of 
Galloping of Transmission Line Conductors. A. 7 
Edward | Meadeyski, The Hydro-Electric 
Commission of Ontario 


Power 


74 


CP56-214. Wind Tunnel Investigation of Conductor 
Vibration Using Rigid Models. F. B. Farquharson, 
R. E. McHugh, Jr., University of Washington 


56-215. An Economic Study of High-Voltage Trans- 
mission. J. M. Henderson, A. J. Wood, General Electric 
Company 


56-216. Power Supply Development for the Atomic 
Energy Commission’s Paducah Area Gaseous Diffu- 
sion Plant. EF. E Ebasco Services Inc 
K. E. Har Tennessee Valley Authority; F. W. 
McCloska, Sargent and Lundy 


George, 


9:30 a.m. Transformers 

56-62 The Performance of Transformer Oil Under 
Special Conditions. W. EF. Elliott, F. J. Vogel, D. N. 
Hiu, Allis-Chalmers Manufacturing Company 


CP.* A Study of the Co-ordination of Modern 
Lightning Arresters and Transformer Insulation. 
E. J. Ad ison, F. J. Vogel, Allis-Chalmers Manufactur- 


ing Company 


56-54. Co-ordination of Dry-Type Transformer 
Models with Transformer Geometry. L. C. Whitman, 


General Electric Company 


56-29. A Study of Models for Use in Evaluating Dry- 
Type Transformer Insulating System. 7. R. Wallers, 
Scheideler, General Electric Company 


CP56-61. Silicones in Combination with Organic 
Based Materials for Use in Dry-Type Transformers. 
H. M. Broderick, A, L. Scheideler, G. F. General 
Electric 


‘immons, 


Company 


9:30 a.m. Switchgear 

56-47. A New Top Rating for the 161-Kv Oil Circuit 
Breaker with Miulti-Break-Type Interrupters— 
15,000 MVA. G. J. Easley, F. L. Reese, Westinghouse 
Electric Corporation 


56-40. Control of Voltage Gradients in High-Voltage, 
Watch Case, Maultibreak Oi] Circuit Breakers. 
B. P. Baker, R. E. Friedrich, Westinghouse Electric 
Corporation 


56-217. A New Canadian Compressed Air Circvit 
Breaker. C. C. Smith, D. H. McKeough, Canadian 
Westinghouse Company, Ltd 


56-55. Development of a 3-Cycle High-Voltage 
Airblast Circuit Breaker with Interrupting Ratings 
up to 25,000 MVA. H. E 


3rown Boveri Corporation 


Thommen, W. R. Streuli, 


9:30 a.m. Thermal Evaluation of Magnet 


Wire 


56-152. Maenet Wire Performance in Product Life 
Tests. R. L. Balke, General Electric Company. Re- 
presented for discussion 

56-153. Thermal Evaluation of Enameled Magnet 
Wire J. F. Dexter, Dow-Corning 


presented f 


Corporation. Re 


r discussion 


CP.* Long-Range Heat Aging Tests on Alkanex. 


W. W. Wareham, General Electric Company 


CP Report on Results of Co-operative Test Pro- 
gram on Test Procedure for Evaluation of the Ther- 
mal Stability of Rectangular Magnet Wire. Working 
Group Repor 
CP.* The Thermal Classification of Enamelled 
Magnet Wire Working Group Report 


9:30 a.m. Magnetic Amplifiers 
56-9. Full-Wave Bridge Magnetic Amplifiers with 
Loads. H. H. Woodson, Massachusetts 


Institute of Technology 


Inductive 


56-218. Measurements on High-Speed Magnetic 
Servo Amplifiers with 2-Phase Motor Load, W. A. 
Geyger, United States Naval Ordnance Laboratory 


56-219. Flux Reversal in Magnetic Amplifier Cores. 
F. J. Friedlaender, Purdue University 


56-220. Low Impedance Operational Characteristics 
of Toroidal Cores Used in Magnetic Amplifiers. 


C. L. Boyajian, General Electric Company 


CP.* Dynamic Core Behavior and Magnetic Ampli- 
Finzi, D. IL Critchlow, 


Carnegie Institute of Technology 


fier Performance. L A 
9:30 a.m. Medicine and Biology 


CP.* Control of Radio Interference from Medical 
Electronic Equipment. A. L. Albin, H. M. Sachs, 
Armour Research Foundation 


Institute Activities 


CP.* The Use of Radio Frequency Power in Making 
Lesions in the Brain. Saul Aronow, Massachusetts 
General Hospital 


CP.* Radar Radiation Health Hazard. H. P 


Schwan, Kam Li, University of Pennsylvania 


CP.* Radiation Monitoring Abroad the U. 8. S. 
Nautilus. @/. E. Hayes, Westinghouse Electric Corpora- 
tion 


CP56-23. Performance of a Large Area Photo- 
conductive X-ray Pickup Tube. J. FE. Jacobs, Harold 
Berger, General Electric Company 


56-81. Physical Response Requirements of Pressure 
Transducers for the Reproduction of Physiological 
Phenomena. EF. H 
Re-presented for discussion 


Wood, University of Minnesota 


9:30 a.m. Wire Communications 


56-240. Broad Objectives and General Description 
of the Type Pl Carrier System. R. C. Boyd, Bell 
Telephone Laboratories, Inc. 

56-241. Application of Type Pl! Carrier System to 
Rural Telephone Lines. J. D. Howard, 
Telephone and Telegraph Company 


American 


56-242. Circuit and Equipment Descriptions of the 
Type Pi Carrier System. £. K. Eberhart, F. J. Hallen 
beck, E. H. Perkins, Bell Telephone Laboratories, Inc. 

56-243. Power Supplies for the Type Pl Carrier 


System. D. H. Smith, Bell Telephone Laboratories, 
Inc 


CP.* Field Trial Experience with the Type Pl 
Carrier System. 7. W. Thatcher, Jr., Bell Telephone 
Laboratories, Inc 


9:30 a.m. Industrial Control 


56-82. Design of the Heavy Duty Electric Brake. 
L. J. Parkinson, General Electric Company 


56-31. Interruption Tests on High-Voltage Air- 
Break Contactor. C. A. Lister, Electric Controller and 
Manufacturing Company 


CP56-83. Analysis of the Shading Coil Magnet. 
H. J. Kubiak, University of Wisconsin 


CP.* Applying Industrial Controllers for Safe 
Operation. G. W. Heumann, General Electric Company 


56-84. A 2-Motor A-C Mine Hoist Control System. 
4. H. Myles, Electric Controller and Manufacturing 
Company 


9:30 a.m. Electronic Circuits and Systems 


56-84. Magnetic Trip Amplifier. R. B. Hodson, 


E. W. Manteuffel, General Electric Company 
R. H. Spencer, 
Massachusetts Institute of Technology 


56-41. Transistor Voltage Regulator. 
I’. S. Gray 


56-85. 
for an Aircraft Inverter. FE. W 
Electric Company 


Magnetic Voltage and Frequency Regulator 
Manteuffel, General 


Missile 


CP.* System 
Installations. 


Engineering for Guided 
J. Kraus, Vitro Laboratories 
CP.* A CW Radar Rate-of-Climb Meter for Vertical 
Take-off Aircraft. S. H. Logue, Convair, Division of 
General Dynamics Corporation 


CP.* Micropower Operation of Silicon Transistors. 
E. Keonjian, General Electric Company 


9:30 a.m. Electrothermal Processes 


CP.* Transformers for Electric Furnaces. FE. F 


Christensen, G. Kardsaen, Jr., General Electric Company 


CP.* Electric Arc Furnace Controls. C. Ww 
Vokac, Whiting Corporation 

CP.* The Synchronous Condenser for Arc Furnace 
Loads. S. E. McDowell, Allis-Chalmers Manufacturing 
Company 

CP.* Problems Associated with Arc Furnace Melting 
of Copper. F. D. Shaw, American Smelting and 
Refining Company 


Computers in the Design of 
Machines and Systems 


2:00 p.m. 


55-154. Synchronous Motor Starting Performance 
Calculation. J.C. White, General Electric Company 


56-43. Fundamental Equations for Analogue Studies 
of Synchronous Machines. D. B. Breedon, R. W. 
Ferguson, Westinghouse Electric Corporation 


56-155. A Digital Computer Program for Deter- 
mining Atomic Wave Functions, W. W. Piper, General 
Electric Company 


ELECTRICAL ENGINEERING 





TURBINE-GENERATOR which is General Electric Company's 39 stage, 60,000-kw unit, 
installed in 1952 for the New York City Transit Authority's power plant at 59th Street. 


2:00 p.m, Transmission and Distribution 
56-221. Field Studies of Noise at Television Fre- 
quencies from Power Circuits. J. R. Leslie, P. W. 
Waddington, The Hydro-Electric Power Commission of 
Ontario 


56-222. The Calculation of the Radio Interference 
Level of Transmission Lines Caused by Corona 
Discharges. G. E. Adams, General Electric Company 


56-223. 
ference from Transmission Lines. H. H 
Worcester Polytechnic Institute; F. W 
New England Power Service Company 


Variations in Radio and Television Inter- 
Newell, 


Warburton, 


CP.* Relationship Between Corona and Radio 
Noise on Transmission Lines—Laboratory Studies— 
Part I—Point and Conductor Corona. 7. W. Liao, 
General Electric Company 


CP.* Application of Power System Harmonic 
Filters. R. Wi. Ferguson, W. A. Munson, Westinghouse 
Electric Corporation 


2:00 p.m. Transformers 


56-87. Methods for Measuring the “‘Q’”’ of Large 
Reactors. Chester Peterson, B. L. Dunfee, F. L. Hermach, 
National Bureau of Standards 


CP.* Switching Surges and Continuous Possibilities 
of Transformer Insulation. W. C. Farneth, F. J. 
Vogel, Allis-Chalmers Manufacturing Company 


56-89. Controlled Temperature and _ Insulation 
Protection in the Operation of Power Transformers. 
J. A. Klingensmith, Westinghouse Electric Corporation 


56-90. Leakage Reactance of Transformers. <A. A 


Halacsy, Jeffries Transformer Company 


2:00 p.m. Switchgear 

56-46. Short-Circuit Protection of Busway Systems 
with Current Limiting Fuses. J. B. Cataldo, N 
Shackman, Bull Dog Electric Products Company 


56-224. Use and Properties of Extruded High- 
Strength Aluminum for Electric Bus Conductors. 
W. Suntney, C. L. Carlson, Westinghouse Electric Corpora- 


tion 


Vacuum Switches for Power Systems. 


56-225. 
E 


Jennings, Jennings Radio Manufacturing Corpora- 


tion; A. C. Schwager, Schwager-Wood Corporation; 


H. C. Ross, Jennings Radio Manufacturing Corporation 
56-35. New Type Current Transformers for Low- 
Oil Content Circuit Breaker. 4. N. Arman, Pirelli- 
General Cable Works, Ltd.; W. H. Clagett, Pacific 
Oecerlikon Company 


Thermal Evaluation of Insula- 
tion 


2:00 p.m. 


CP.* Evaluation of Insulating Materials in Simple 
Combinations. K. N. Mathes, General Electric Com- 
pany 

CP.* A Fundamental Description of the Mechanical 
Behavior of Silicone Resins. J. 2. MeLoughlin, 
General Electric Company 


56-157. Effects of Insulation Thickness on the Aging 
of Organic Insulation in Air. L. C. Whitman, A. L 
Scheideler, General Electric Company 


CP.* A Statistical Approach to Insulation Evaluation. 
E. F.. Seaman, Department of Navy 


JANUARY 1956 


2:00 p.m. Magnetic Amplifiers 

56-226. A Signal Discriminating Magnetic Amplifier. 
G. E. Lynn, J. F. Ringelman, Westinghouse Electric 
Corporation 


56-227. A Line Voltage Regulator Having Magnetic 
Amplifier Control. F. W. Anderson, Bell Telephone 
Laboratories, Inc. 


CP56-30. The Pulse Stretch Coupling Circuit. 


H. W. Patton, Airpax Products Company 
CP56-228. Core Volume Derivation for Magnetic 


Pulse Modulators. /. / 
Electric Corporation 


CP56-229. Magnetic Frequency Multipliers and 


Their Rating—Part I—Frequency Triplers. 
McMurray, General Electric Company 


Sunderlin, Westinghouse 


2:00 p.m. Wire Communications 

CP.* Objectives, Progress and Promises of Tele- 
phone Transmission. 1 R Huntley, 
Telephone and Telegrapb Compan 


American 


56-244. Development of Transcontinental Com- 
munications in Canada. /. W. Noyes, S§ 


7. Gaudet, Bell Telephone Company of Canada, Ltd 


Bonneville, 


56-245. A New Four-Channel Open-Wire Carrier 
System Employing Transistors. & thers, 
WS. Chaskin, H. K. Krengel, Lenkurt Electric Company 
Inc 


Using 


Labora- 


56-246. Experimental Modulator Wiring 
Coded Input. 2&. F. Mallina, Bell Telephone 


ries, Inc 
2:00 p.m. Industrial Control 


56-91. 
trol Systems. WW. G. Evans, W.G 


Westinghouse Electric Corporation 


Magnetic Logic Circuits for Industrial Con- 
Hail, R. I. Van Nice, 


CP.* Overcurrent Protection of Adjustable Speed 
D-C Motors Operating from Phase Controlled Recti- 


fiers. D.R. Kanitz, A. G. Mueller, Square D Company 


Standard for Electronic Motor 


Subcommittee 


CP.* Proposed 
Control. Electror 


56-15. An Automatic Output Regulator for Power 
Oscillators. E.G. Hopkins, New South Wales Univer- 

Technology; H. J. Fraser, Amalgamated Wireless 
ompany, Pty., Ltd 


I 


sity of 
Valve ( 
Electronic Circuits and 
tems 


2:00 p.m. Sys- 


56-92. A Magnetic-Amplifier Simulator. 2. 


Fitts, Rome, N. Y. 


56-24. 
Flip-Flops. 
Inc. 


CP.* ‘The Use of the Anodyne, Discussed asa Multi- 
plier. 7. G. Calhoon, R. C. Shreckengost, The Johns 
Hopkins 


D-C Graphical Analysis of Junction Transistor 
T. R. Bashkow, Bell Telephone Laboratories 


University 


CP.* Three-Dimensional Flight Simulator Power 


Supply. E£. P. Longerich, Bendix Aviation Cc 


rporati 


56-93. VHF Transistor 
E. J. Burke, General Electric Company 


Noise-Figure Test Set. 


56-37. A Comparison of Three Common Emitter 
Transistor Servo Pre-amplifiers. A NV. DeSautel 
Minneapolis-Honeywell Regulator Company 


NIGHT VIEW of the Hazel blast furnace and cast house at U.S. Steel's Fairless Works 
near Morrisville, Pa. This is one of the trips scheduled for the Winter General Meeting. 


Institute Activities 





(Continued from page 68) 


rod mill where the copper bar is first heated 
and rolled into long lengths, the drawing 
operation where the rod is further drawn to 
the precise required size, tinning, stranding 
and insulating processes, vulcanizing, appli- 
cation of the fibrous braid, saturating, paint- 
ing, printing, and inspecting. 


Hill, 
This 
always popular trip is being presented again 
this year. In response to the committee’s 
request, twice as many visitors than last year 
will be permitted. Highlights will be a 
showing of the repeater for the submerged 
telephone cable being laid in the North 
Atlantic Ocean, a demonstration of the Bell 
Solar Battery which converts light into elec- 


Bell Telephone Laboratories, Murray 


N. J. (Thursday afternoon, February 2). 


trical energy with some degree of efficiency, 
and at least one of the interesting machines 
for which Mr. Claude Shannon is famous. 


New York City Transit Authority Power Plant, 
‘ew York, N. Y. ( Thursday afternoon, February 
An unusual opportunity will be pro- 
vided to see in close contrast the new and the 
7,500-kw 


cross-compound Corliss engine with its 35-ft 


old in generating equipment. A 


diameter generator rotor represents the old, 
while the new equipment consists of a 60,000- 
kw high-pressure turbine with a hydrogen- 
cooled generator. An air-conditioned con- 
trol room is a feature of this unique installa- 
tion 


Ladies Entertainment 


Che committee has arranged an interesting 
program which includes a “Get Acquainted 
lea” on Monday afternoon in the Washing- 
ton Room at the Hotel Statler. On Tuesday 
a tour of Upper New York including the 
“Cloisters,” a Luncheon and Bridge at the 
Engineering Woman’s Club, and a dinner 
and floor show at night in the Penn Top 
with many attractive door prizes. For 
Wednesday a tour through the United Na- 
Buildings, Breakfast at Altman’s, 
Luncheon and Fashion Show in the Cotillion 
Room of the Hotel Pierre on Thursday. 
Ladies must be registered with their hus- 
bands before signing up at Ladies Head- 
quarters in the Washington Room, which will 
be open from 2:00 to 4:00 p.m. on Sunday, 
January 30th. 


tions 


Engineering Societies Library 
Welcomes Members’ Visits 


Members and others attending the 
Winter Meeting of the Institute are 
especially invited to visit the Engineer- 
ing Societies Library in the Headquar- 
ters building at 33 West 39th Street 
in New York City. 

The Engineering Societies Library 
has an outstanding collection of electri- 
cal engineering literature. Its 170,000 
volumes also cover all fields of engineer- 
ing, primarily on the level of the grad- 
uate and practicing engineer. Student 
members find the Engineering Societies 
Library collection useful as it supple- 
ments those of the engineering schools. 

The Reading Room of the Library is 
now open Mondays through Fridays, 
10:00 a.m. to 9:00 p.m. and Saturdays 
10:00 a.m. to6:00 p.m. Why not take 
this opportunity to visit the Institute’s 
Library to learn how it can serve you by 
mail, telephone, or telegraph, as well as 
in person? 


Registration Fees 


With this General Meeting, registration 
fees have been increased to $5 for members 
and $8 for nonmembers. However, non- 
members applying for membership in the 
Institute within 30 days will receive a $3 
credit toward their entrance fee. 


Winter General Meeting Committee 
Members of the 1956 Winter General 
Meeting Committee are: A. J. 
chairman; D. 


Cooper, 
M. Quick, vice-chairman; 
J. J. Anderson, secretary, J. P. Neubauer, 
District 3, and budget co- 
ordinator; J. D. Tebo, chairman, Com- 
mittee on Technical Operations; F. S Black, 
public relations; R. T. Weil, general session ; 
Avery Gould, dinner-dance, D. V. Buchanan, 
hotel accommodations; J. V. O’Connor, 
inspection trips; Morris Brenner, registra- 
tion; R. W. Gillette, smoker; R. R. Meola, 
monitors; S. Friend, Jr., theater and broad- 
cast tickets; Mrs. Merwin Brandon, ladies’ 
committee; C. T. Hatcher, ex officio mem- 
ber (past chairman). 


vice-president 


Motor Applications Conference 
Attended by Over 200 in St. Louis 


THE CONFERENCE on the Application of 


Motors to Heating and Cooling Equipment 
held in St. Louis, Mo., October 19-20, was 
attended by more than 200 representatives 
of the motor and air-conditioning industries. 
Che Chase Hotel, headquarters for the con- 
ference, provided excellent facilities for the 
2-day conference which was cosponsored by 
the Single Phase and Fractional Horsepower 
Subcommittee of the Committee on Rotating 
Machinery and the St. 
AIEE. 


The General Session was called to order by 


Louis Section of 


R. F. Munier, general chairman of the con- 
ference. Mr. Munier introduced E. E. 
Gilcrease, chairman of the AIEE St. Louis 
Section, who gave the welcoming address 
which included a brief but very interesting 
history of St. Louis, the home of three 
nationally known motor manufacturers as 
well as several manufacturers of heating and 
cooling equipment. 


Technical Sessions 
The first technical session of the conference 
was devoted to papers by J. J. Mellon, Allen- 


Institute Activities 


Bradley Company, and R. E. Macherey, 
Square D Company, which described protec- 
tive and starting equipment used with her- 
metic motors. Both papers included de- 
velopments on the newer forms of equipment, 
for which design and tooling seems justified 
by the large volume of manufacturing de- 
veloping as a result of central cooling unit 
installations. The authors gave details on 
the life requirements needed for control 
equipment applied to such installations. 

The first paper of the second session was 
by W. A. Farquhar, Underwriters’ Labora- 
tories, Inc., and described the complete new 
equipment which has been installed in the 
Chicago Underwriters’ Laboratories for 
testing window-type room air conditioners 
and other similar equipment, according to 
the provisions of the American Society of 
Refrigerating Engineers’ Code and Under- 
writers’ requirements. The 
objective of the Laboratories’ testing program 
is to investigate safety characteristics and to 
determine conformity with other standards 
requirements. 


Laboratories’ 


As pointed out in the dis- 
cussion, the Laboratories activity does not 
include tunnel or other means of testing for 
determining air delivery or cooling capacity. 
Other papers of the second session related to 
motor applications and _ testing 
M. E. Evans, General Electric Company, 
provided a complete general analysis of the 
factors which govern hermetic compressor 
meter design, and showed how performance 
characteristics are design 
variations. The papers of R. F. Fricke, 
Westinghouse Electric Corporation, G. W 
Horner and L. D. Jones, Century Electri: 
Company, provided valuable data on ait 
conditioner fan-motor characteristics, and 
gave details as to the means by which these 
characteristics could be co-ordinated with 
compressor motor characteristics. ‘The pa- 
per of R. A. Strain, The Emerson Electric 
Manufacturing Company, provided a valu- 
able historical discussion of surge testing of 


design 


influenced by 


insulation, and made available for the records 
additional data and test method information. 

The third session dealt closely with 
problems resulting from electrically driven 
space heating and cooling equipment. R. F. 
Scott, Southwestern Gas and Electric Com- 
pany, Shreveport, La., presented a very 
interesting paper on the various forms of data 
to illustrate the severe impact on the electric 
power utilities from the recent widespread 
installation of air conditioning equipment. 
P. W. Wyckoff, Chrysler Corporation, pre- 
sented a paper with quite a different sugges- 
tion for the identification and rating of 
hermetic compressor motors, and evoked 
considerable discussion by representatives of 
motor and air conditioner manufacturers. 
An interesting paper by G. S. Whitlow and 
A. J. Maixner, Union Electric Company, 
St. Louis, Mo., dealt with the heat pump and 
gave a thorough discussion of the authors’ 
extensive experience and design of installa- 
tions. H. E. Degler and Philip Oldberg, 
Jr., The Marley Company, discussed cooling 
tower motor application, a subject which has 
become prominent with the installation of 
domestic and commercial central cooling 
units, 

The first paper of the fourth session by 
T. O. Pihl, Tecumseh Products Company, 
and A. P. White, Metals and Controls 
Corporation, presented data from recent 
investigations of the importance of the loca- 
tion of inherent protectors on hermetic com- 


ELECTRICAL ENGINEERING. 








AT THE CONFERENCE (Left) on Application of Motors to Space Heating and 
Cooling Equipment were the Committee Chairmen (seated, I. 
Hamilton, retired, formerly with Century Electric Company, program; J. K. 
Howell, Westinghouse Electric Corporation, registration and reservations; 
Jack Roomy, General Electric Company, publicity; and C. S. Fall, C. S. Fall 
Back row (standing, |. to r.): W. E. Karsan, Allis-Chalmers 


Company, finance. 
Manufacturing Company, arrangements; 


pressors in order to obtain a closer response 
relative to 
The other papers of 


of protector operation motor 
winding temperature. 
this session related to design and application 
of motors which had various other applica- 
tions in addition to space heating and cooling 
equipment. F. A. List, Westinghouse Elec- 
tric Corporation, presented a connection 
arrangement and described the performance 
characteristics of a type of motor which 
could have unlimited applications for heavy 
load requirements on farms. The paper by 
P. L. Alger and Miss L. M. Agacinsky (the 
one woman to attend the conference), 
General Electric Company, described a new 
method for part-winding starting which 
should be useful in many instances where the 
present methods are unsatisfactory. C. G. 
Veinott, Reliance Electric and Engineering 
Company, presented a paper which provided 
form 


an alignment chart in nomograph 


relating the characteristics of fan speed, input 


and R. F. Munier, The Emerson 


A ee eS 


requirements, and air delivery. R. P. 
Ballou, Howell Electric Motors Company, 
described in detail the characteristics and 
applications of the torque motor. 


Special Activities 

A. C, Weber, Laclede Steel Company, 
addressed the Wednesday luncheon meeting 
on the subject “‘We Are in the Status Quo.” 

The Wednesday night banquet which was 
a joint meeting with the St. Louis Section, 
AIEE, was enhanced by the presence of the 
wives of conferees and members of the St. 
Louis Section. C. G. Arps, Allis-Chalmers 
Manufacturing Company, was the banquet 
speaker. His “The Personal 
Equation.” 


topic was 


**Persistance as Applied to Engineers and 
Engineering”’ was the topic chosen by O. L. 
Luft, Union Electric Company of Missouri, 
who addressed the luncheon 
Thursday. 


meeting on 


Dinner Honors Soviet Engineers 


on 2-Week Tour of the United States 


PROMINENT SOVIET ENGINEERS, 
Vladimire P. Loukine of the Machine Con- 
struction Ministry and Georgi P. Kazanski 
of the Collegium Radio-Technical Ministry, 
Moscow, U.S.S.R., were entertained at 
dinner in the Engineers Club on the evening 
of their departure for Moscow after a 14-day 
tour of the United States. The American 
Society of Mechanical Engineers (ASME), 
with Brigadier General S. E. Reimel, con- 
sultant, acted as host by request of the State 
Department. The dinner was attended by 
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representatives of the AEE; W. N. Wisely, 
secretary, American Society of Civil Engi- 
neers; E. O. Kirkendall, secretary, American 
Institute of Metallurgical 
Engineers; and C. E. Davies, secretary; and 
other representatives of the ASME. Mr. 
Logofet, U. S. State Department representa- 
tive, acted as interpreter as well as Mr. 
Dudenkov of the Soviet Embassy in Wash- 
ington, D. C. 

As guests of ASME, Mr. Loukine and Mr. 
Kazanski spent 4 days touring the Inter- 


Mining and 
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Electric Manufacturing Company, 


general chairman. (In the right-hand 


picture, |. to. r.) J. L. Hamilton, retired, formerly with Century Electric Company, 
presiding chairman—Fourth Session; speakers R. P. Ballou, Howell Electric 
Motors Company; C. G. Veinott, Reliance Electric and Engineering Company; 
F. A. List, Westinghouse Electric Corporation; Miss L. M. Agacinsky, General 
Electric Company; A. P. White, Metals and Controls Corporation; L. D. Pihl, 
Tecumseh Products Company; and P.L. Alger, General Electric Company. 


national Automation Exposition, ASME’s 
Diamond Jubilee Meeting, R. R. Donnelly 
and Sons Company’s printing plant, and the 
Commonwealth Edison Company Ridgeland 
Generating Station, as well as the Illinois 
Central Railroad Classification Yards, and 
Armour Meat Packing Company’s plants in 
Chicago, IIl. 
Cleveland, Ohio, visiting the Standard Oil 
Refinery and the Ford Engine Plant In 
Washington, D. C., the visitors attended the 
relay station of the American Telephone and 
lelegraph Company, Friendship Airport, 
National Academy of Sciences, the Lincoln 
Memorial, and Mount Vernon. While in 
New York, N. Y., the visitors went to the 
Institute of Radio Engineers (IRE), Ten- 
nessee Gas Transmission Company’s construc- 
tion work at White Plains, N. Y., Empire 
State McGraw-Hill Book Pub- 
lishing Company, and the Radio Corpora- 


Three days were also spent at 


Building, 


tion of America color television 

Preceding dinner, the visitors were intro- 
duced to a press conference by J. W. Barker, 
Fellow of AIEE and president of ASME, 
who expressed great pleasure to have as 
guests of the ASME and the State Depart- 
ment distinguished engineers from the 
U.S.S.R. Mr. Barker announced that the 
members of the United States team to visit 
Russia departing on December 4 were as 
follows: N. L. Bean, automatic 
mission division, Ford Motor 
W. H. Brandt, engineering manager, West- 
inghouse Electric Corporation, East Pitts- 
burgh, Pa.; and A. C 
ager, research, Bendix Corporation, Detroit, 
Mich. In conclusion, Mr. Barker stated 
that he hoped the visitors would correspond 


trans- 
Company ; 


Hall, general man- 


with United States engineers in the future. 
In the press interview, Vladimire Loukine 

expressed interest in automation and the 

within close limits of 


precision control 





ON A 2-WEEKS' TOUR of American industrial plants, Viadimire P. Loukine (left) and 
George P. Kazanski (right), both of U.S.S.R., are shown with ASME President J. W. Barker 


(center) at dinner meeting for the visitors. 


An American delegation of engineers, 


bound for Russia as part of the exchange visits taking place between the two countries, 


has been named. 


machine 


Kazanski was 


more interested in electronics and communi- 


production. Mr. 


cations. In response to questions, Mr. 
Loukine explained that they were interested 
in automation to the maximum exclusion of 
manual labor and the extent to which feed- 
back control in conjunction with precision 
gauging equipment was installed. He ex- 
pressed regret that he did not see in the 
United States what he had hoped to see and 
this was explained on the basis that the trip 
was on short notice and adequate time was 
not allowed for the tour of the Ford engine 
plant in Cleveland. Mr. Kazanski was inter- 
ested in the extent of the replacement of 
vacuum tubes by solid-state devices such as 
the transistor, magnetic amplifier, etc., and 
also expressed the view that the level of ad- 


vancement in the U.S.S.R. was about the 
same as in the United States. On the tour, 
he found very few manufacturers of receivers 
using transistors because these are expensive 
and their use is confined more to measure- 
ment technique and particularly electronic 
control. Another interesting comment per- 
tained to the development of miniature 
graphic panels which are used widely. The 
visitors did not see such miniature panels in 
operation. In regard to the Ridgeland 
Station inspection, the visitors had not seen 
any very modern and up-to-date 
than Ridgeland. 

Che visitors benefited considerably from 
the visit and it was hoped that the American 


more 
generating station 


team would likewise benefit when they toured 
the Soviet Union 


National Simulation Conference 


To Be Held in Texas, 


THE first National Simulation Conference, 
devoted to all types of simulation and as- 
sociated computing techniques, will be held 
in Dallas, Tex., January 19-21 under the 
cosponsorship of the North Texas Section of 
ATEE, the Dallas-Fort Worth Chapter of the 
Institute of Radio Engineers (IRE) Pro- 
fessional Group on Electronic Computers, 
the Dallas-Fort Worth Section of IRE, and 
the Dallas-Fort Worth Chapter of the As- 
ACM ) 


sociation for Computing Machinery 


Hotel Reservations and Registration 


Conference headquarters will be the Baker 
Hotel, Dallas. 
ference should make hotel reservations early, 


Persons attending the con- 


contacting the hotel directly. The name 
of the conference should be mentioned. 
Registration will begin Thursday morning, 
19th, at 7:45 a.m. Registration 
fees are: $5, with registrants receiving a 


Januai y 


copy of the Proceedings containing all tech- 
nical papers; $1 (optional for students only 

with students choosing not to receive the 
Registrants will 


Proceedings. receive ab- 


January 19-21 


stracts of all registration. 
Copies of the Proceedings may be ordered 
beforehand at $5 each from Professor F. W. 
Southern Methodist University, 
Electrical Engineering Department, Dallas; 
make checks payable to the IRE. 


papers upon 


latum, 


Ladies Program and Tours 


An informal women’s program will be 
available for accompanying their 
husbands to the conference. The program 
will be available at the registration desk at 
the hotel. 


Tours to one or two 


wives 


local analogue 
computer installations are planned for Friday 
evening, January 20, 1956. The complete 
details for the tours will be available on regis- 
tration 


Conference Committee 


Louis B. Wadel, Chance Vought Aircraft 
Inc., conference chair- 
technical program cochairmen are 
Forester, Chance Vought Aircraft, 


Dallas, is general 
man; 


J. R 
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Inc., Dallas, and H. E. Blanton, Hycon 
Eastern, Inc., Cambridge, Mass.; secretary 
is C. C. Calvin, Chance Vought Aircraft, 
Inc., Dallas; treasurer is AIEE representa- 
tive F. W. Tatum, Southern Methodist 
University, Dallas; and proceedings chair- 
man is ACM representative B. B. Mackey, 
Chance Vought Aircraft, Inc., Dallas. 


Thursday, January 19 


Morning Session, 9:45 a.m.-12 Noon 
Chairman: J. A. Green, John A. Green Company 


Simulation of Military Vehicle Suspension Systems. 
I. J. Sattinger, E. B. Therkelsen, Willow Run Research 
Center, University of Michigan 


Analogue Computer 
Livear Burning Rate. 


Computation of Propellant 
1. J. Rubin, Picatinny Arsenal 


Flectric Analogy to Transient Heat Conduction in a 
Medium with Variable Thermal Properties. D. R 
Ous, Oak Ridge 


Application of GEDA Analogue Computers to Study 
Temperiture Transients in a Plastic Windshield. 
P. J. Hermann, Goodyear Aircraft Corporation 


Afternoon Session, 2:00 p.m.-5:30 p.m. 
Chairman: J. W. Ludwig, Chance Vought Aircraft, Inc. 


Performance Requireme ots for Flight Tables, //. E 
Blanton, Dynamic Analysis and Control Laboratory, 
Massachusetts Institute of Technology 


The Use of the Bendix Flight Table. £. J. McGlinn, 


Research Laboratories, Bendix Aviation Corporation 


The Design of a High Performance Hydraulic Servo. 
M.S. Feder, K. V. Bailey, Research Laboratories Division, 
Bendix Aviation Corporation 


Flight Simulator for Acoustic Homing Torpedoes. 
C.G. Beatty, USNOTS, Pasadena 


Laboratory Evaluation of Systems Incorporating Scan- 
ping Reticles. H. H. Kantner, S. H. Cameron, Armour 
Research Foundation, Illinois Institute of Technology 


Optical Simulation of Radar. |W. Blitzstein, T. Levine, 
Moore School of Electrical Engineering, University of 
Pennsylvania 


High Accuracy Operational Digital Simulation. J 
Tou, Moore School of Electrical Engineering, University 
of Pennsylvania 


Friday, January 20 


Morning Session, 9:00 a.m.-12 Noon 


Chairman: W. L. Evans, Convair, Fort Worth 


Dynamic Tester Tape Preparation on ORDVAC., 
G. A, Beck, Ballistic Research Laboratories 


A Comparative Evaluation of Several Methods for 
Achieving Greater Angular Accuracy in Search 
Radars Using Simulation Techniques. C. M. Walter, 
A. F. Cambridge Research Center 


The Derivation of Simulators of Gas Turbine and 
Other Physical Systems from Experimental Data. 
L. Wolin, Naval Air Experimental Station, Pa 


The Uses of Post-Flight Simulation in Missile Flight 
Analysis. &. G. Davis, U. S. Naval Ordnance Labora- 
tory, Calif. 


Substitution Methods for the Verificatioa of Analogue 
Computer Solutions. H. F. Meissinger, Hughes Air- 
craft Company 


Analogue Computer Prepatch Logic Using Sub- 
Routines. W. J. Wachter, University of Pennsylvania 
Afternoon Session, 2:00 p.m.=5:00 p.m. 


Chairman 
versity 


W. W. Koepsel, Southern Methodist Uni- 


An Approach to Digital Simulation, M. Palevsky, 
Computer Division, Bendix Aviation Corporation 

The Simulation of a Digital Differential Analyzer on 
the IBM 701. B. M. Tostanoski, C. J. Hoppel, M. M. 
Dickinson, International Business Machines Corporation 
The Simulation of a Proposed Airborne Digital Com- 
puter on the IBM 701. J. R. Belford, M. E. Maron, 
International Business Machines Corporation 
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A Simulator for Analysis of Sampled Data Control 
Systems. P. K. Giloth, Bell Telephone Laboratories, 
N. J 


General Evaluation of a Linear Time-Variant System. 
IM Gallagher, Jr., Dynamic Analysis and Control Labo- 
ratory, Massachusetts Institute of Technology 


Design of a Non-Linear Control System with Random 
Disturbances. XK. B. Tuttle, Northrop Aircraft, Inc 


Evening 


fours to local computer installations 


Saturday, January 21 


Morning Session, 9:00 a.m.-12 noon 
Chairman; C, F, Seay, Jr., Collins Radio Company 


Time Domain Network Synthesis for an Analogue 
Computer Setup. J. Otterman, University of Michigan 


Simulation of Dead 
General Corporation 


Time. N. L. Irvine, Aerojet 


A SimulationSystem for the Study of Human Dynamics 
J. M. Stroud, U. 8. Navy Electronics Laboratory, Calif 


The Applied Systems Development and Evaluation 


Center at the Navy Electronics Laboratory R 


Coburn, U. S. Navy Electronics Laboratory, Calit 


An Analogue Computer for Radioactive Fallout Pre- 
diction. H. K. Skramstad, J. H. Wright, Nati 
of Standards 


ial Bureau 


An Exponential-Process Analyzer and Synthesizer. 
J. R. Maedonald, Texas Instruments. In« 


Afternoon Session, 2 p.m.-5:00 p.m. 


Chairman: J. R. Macdonald, Texas Instruments, 
The Gated Amplifier Computer 


Godet, Reeves Instrument Corporation 


Technique. 


A Wide-Band Direct-Coupled Operatiocal Amplifier. 
C. S. Deering, Convair, Ft. Worth 


Av. Improved Diode Function Generator for Analogue 
Computers. &. A. Bruns, Jet Propulsion Laborat 


California Institute of Technology 


Use of Semi-Conducting Surfaces in Analogue Function 
Generation. V. L. Larrowe, M. Spencer, Willow Run 
Research Center, University of Michigan 


Repeatable Generation of Noise with a Masked Cath- 
ode Ray Tube. L. B. Wade, C. C 
Itkins, Jr., Chance Vought Aircraft, Inc 


Calein Pe 


A Comparison of Diode Switching Methods for Ana- 


logue Function Generators. O 
McLeod, Jr., USNAMTC, Pt. Mugu, ¢ 


Aircraft Engineers Attend 


Annual Technical Conference 


THE ANNUAL TECHNICAL CONFER 
ENCE on Aircraft Electrical Applications 
was held October 25-27 at the Hollywood 
Roosevelt Hotel in Los Angeles, Calif., 
with 425 engineers in attendance. Presented 
conference were 23 


during the 3-day 


technical papers, resulting in a thorough 
coverage of new ideas and developments in 
the field. 
stressed both in the papers and the 


sions that followed. 


Che subject of reliability was 


discus- 


A luncheon was held on the second day 
with Brigadier General Leighton I 
Holloman Ai 


Center, as guest speaker 


Davis, 
Commander, Development 
He spoke on the 
subject of reliability as it pertains to missile 
flight performance. He cited 
amples of problems encountered in testing 
missiles at the Holloman 
Center, 


several ex- 


Air Development 


which were due to component 


failures It was brought out that although 
individual components may be 98 per cent 
or 99 per cent reliable in themselves, when 
placed together in a missile the probability 
of a successful flight is reduced to approxi- 


mately 10 per cent or less. In a missile 


the absence of a pilot to make decisions in 
With 
no person to select an alternate power source 
flight attitude, etc., 
reliability of all 
necessary u 


times of emergency was emphasized. 


or to correct improper! 
extreme components are 
successful flights are to be 


accomplished. General Davis closed his 
remarks with a brief discussion of the value 
of parallel development programs and ‘‘com- 
pressed time” research schedules. 

The _ technical 


three broad categories 


session was divided into 
“Components and 
and_ Labora- 


and ‘“‘Power Systems.’ On the first 


Equipment,” ‘Management 
tory,” 
day the presentation of papers and discussion 
on components brought fort! 


including a transistorized overvoltage relay 


new ideas 


and a glow switch for a-c overvoltage pro- 


tection. Other subjects covered the thermal 
and electrical characteristics of blast-cooled 
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generators, the effect of vibration on switch 


terminations, a discussion of temperature 


controllers for windshield anti-icing, and 
sensing methods applicable to 3-phase load 
transfer contactors. 

[he morning session of ‘‘Management and 
Laboratory’ consisted of three papers 
covering the organization and management 
of the engineering department of an equip- 


ment airline, and an aircraft manufacture 


1955 Index 


74 of 
bound 


Index for Volume 


Engineering, 1955, is 
into this “Institute 
Activities.” 


Anyone desiring a separate reprint 


issue following 


of this Index for binding purposes, can 
obtain one free of charge by 
to the Order 
33 West 39th Street, 


N. ¥ 


writing 
ATEE, 
York 18, 


Department, 
New 


These papers gave the audience an excellent 
insight into the problems encountered in 
engineering management in the three major 
phases of the aircraft electrical industry 
Although the prime purpose of the engineer- 
that 


department provides technical assistance as 


ing departments vary in the airline 


required to maintain the airplane in a safe 
operating condition, and the e juipment and 


aircraft manufacturers have the task of 
anticipating and keeping up with the market, 
ill are faced 


attracting and retaining talent and providing 


with the basic problem of 


an atmosphere conducive to the maximum 

development of the individual’s potential. 

[Three papers relating to laboratory and 
pa} g 


cov- 


test facilities and methods thoroughly 


ered the requirements for evaluating 


systems, an airline-operated engi 


neering test center, and a simplifie 1 test 


method for the d-axis 


and time constant. 


transient reactance 


Che subject of alternating current “‘power 
systems’? and the problems involved is of 
nearly all 


engaged in the aircraft electrical field 


current interest to 


engineers 


Nix 4 papers were presented on this subject 


RECENT TECHNICAL CONFERENCE on Aircraft Electrical Applications at the Hollywood 
Roosevelt Hotel, Los Angeles, Calif. was attended by a group that included (back row, 


I. to r.): F. L. Lyons, 


conference chairman; Lee R. Larson, chairman of the Committee on 


Air Transportation which sponsored the conference; and W. L. Berry, past chairman 


Front row (I. to r.): 


H. F. Rempt, luncheon chairman, Lieutenant Colonel J. P. Stapp, 
Air Research and Development Command; and Brigadier General L. I. 


Davis, Com- 


mander of the Holloman Air Development Center, luncheon speaker. 
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oe 


g over Dallas, Tex. 


“Electricity in Aircraft” Is Theme 


of Texas South West District Meeting 


PLANS ARE NEARING COMPLETION fo: 
the South West District meeting, which will 
be held in Dallas, Tex., April 2—4, 1956, with 
headquarters at the Baker Hotel A broad 
program of diversified technical sessions, 
inspection trips, social events, and _ ladies’ 
entertainment is promised for the 1,200 to 
1,500 members who are expected to attend 
Since the second largest aircraft producing 
red in the 
Dallas-Fort Worth area, it is arya 
fitting that “Electricity in Aircraft’? be the 
theme of the 
time in the history of AIEE, 
a District meeting 


area in the United States is cente 


Dallas meeting. For the first 
exhibits will be 

[There 
will be 60 exhibit booths in the Crystal 


Ballroom of the Baker Hotel, displaying the 


an attraction at 
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{! A DISPLAY OF THE LATEST 
AIRBORNE ELECTRICAL APPA- 
RATUS, COMPONENTS, AND 
SUPPORT ITEMS APRIL 2, 3, 4, 
visto 


latest airborne electric apparatus, compo- 
nents, and support items. 

A full and varied technical program has 
been arranged in three concurrent sessions. 
meetings of Aircraft, Power Trans- 
Distribution, and Industrial 


sessions will appeal to engineers in the air- 


These 


mission and 


craft and utility fields, as well as the oil, 
chemical, and manufacturing groups in the 
Full details will appear in the 
March 1956 issue of Electrical Engineering. 
Approximately 400 senior electrical engi- 
neering students are expected to attend the 
meeting. The student program will con- 
sist primarily of the Annual Student Branch 
Paper Competition. The competition will 


Southwest. 


be held at such a time that it will not inter- 


THIS IS THE COVER from 
an announcement of an air- 
craft industry exhibition to 
be held with the Seventh 
District Meeting on April 
4, 1956, in Dallas, Tex. 
Such an exhibit is particu- 
larly appropriate for the 
South West District as 
this is the nation’s second 
most important aircraft pro- 
duction area. For addi- 
tional information, write to 
Mr. J. R. Duff, Box 11041, 
Fort Worth, Tex. 
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fere with the technical sessions in order that 
all students may have an opportunity to 
attend the various District meeting technical 
paper sessions, field trips, and exhibits. 


Social Activities 


An elaborate Dinner-Dance on Tuesday 
night, April 3, heads the social docket. 
Extravagant headliner entertainment will 
highlight the evening’s events. 


Ladies’ Activities 

The wives attending this meeting have an 
interesting schedule of social events awaiting 
them, including a ‘‘Get-Acquainted” coffee 
at the Statler-Hilton ballroom, a brunch 
style show in the Zodiac Room of the Neiman- 
Marcus store, a book review and luncheon at 
the Dallas Athletic Club Country Club, 
with optional activities of organized or in- 
formal tours of the points of interest in Dallas. 
Mrs, Estes Thompson and her committee of 
Dallas and Fort Worth women have arranged 
a suite at the Baker Hotel, to be open for the 
ladies all during the meeting for coffee, 
cards, and conversation. 


Inspection Trips 
Dallas Power and Light’s Parkdale out- 
door power plant, Chance Vought, Bell 
Aircraft, Texas Instruments, and the Re- 
public Bank Building will be visited on or- 
ganized tours. 


Hotel Accommodations 


Blocks of rooms have been reserved at the 
Baker, Adolphus, and Statler-Hilton Hotels 
for members and guests. Requests for reser- 
vations should be sent directly to the hotel, 
with mention of attendance at the AIEE 
District Seven Meeting. 

Additional 
meeting may be obtained by writing George 
A. Smith, Jr., General Chairman, AIEE 
District Seven Meeting, Central Station 
Alarm, 610 North Akard Street, Dallas, Tex. 


information regarding the 


ASME Announces 
Recipient of the Hoover Medal 


The Hoover Medal Board of Awards 
named Charles F. Kettering, 
consultant and director of General Motors 
Corporation, as the 1955 recipient of the 
Hoover Medal “...for great, 
nontechnical services.”” The Board consists 
of representatives of the four Founder 
Societies: AIEE, American Society of 
Mechanical Engineers (ASME), American 
Institute of Mining and Metallurgical 
Engineers, American Society of Civil Engi- 
neers. Mr. Kettering was awarded the 
medal at the ASME Honor Luncheon in 
Chicago in November during that organiza- 
tion’s Diamond Jubilee Annual Meeting 
celebration. 

Dr. Kettering, 
vice-president of General Motors Corpora- 
tion, and general manager of their research 
laboratories division. In 1927, he founded 
the Charles F. Kettering Foundation, which 
he now serves as chairman of the board. 
He is director of the Sloan-Kettering In- 
stitute for Cancer Research. He is an 
AIEE Fellow and has served on the Lamme 
Medal Committee (1928-29). 


research 


unselfish, 


who is now retired, was 
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Paper and Pulp Conference 


Scheduled for Florida in March 


THE AIEE’S CONFERENCE on Electrical 
Engineering as Applied to the Paper and 
Pulp Industry has been scheduled for March 
8 and 9, 1956, at the University of Florida in 
Gainesville. 

The conference will be jointly sponsored 
by the AIEE Paper and Pulp Industry Sub- 
committee, the Jacksonville, Florida Section 
of AIEE, and the College of Engineering 
of the University of Florida. 

Of interest to all persons associated with 
the paper and pulp industry, ten important 
papers will be presented during the three 
sessions of the 2-day conference. Among the 
subjects to be discussed are: the use of 
atomic energy in industrial plants; the use 
of television in the paper and pulp industry; 
the problems in adaptation of electrical 
engineering to the paper industry; and the 
conduit problems and their solutions in 
paper mills. 

Open forum discussion periods have been 
arranged at each session, and the conference 
program will be concluded with an inspec- 
tion trip of the University of Florida’s paper 
and pulp department. 

Presiding at the first session of the con- 
ference will be S. A. Bobe of Westinghouse 
Electric Corporation, Atlanta, Ga., who is 
chairman of the AIEE Paper and Pulp 
Industry Subcommittee. H. M. Reed, Jr 
of International Paper Company, Mobile, 
Ala., will preside at the second 
while E. K. Murphy of Rayonier, Inc., 
New York, N. Y., will preside at the third 
session. The address at the 


session, 


welcoming 


conference will be given by Dean J. Weil of 


the University of Florida’s College of Engi- 
neering. 
rhe tentative technical program follows 


Thursday, March 8 


9:00 a.m. 
Building 


Registration at Engineering 


10:00 a.m. Morning Session 
Chairman: S. A. Bobe, Westinghouse Electric Corpora 
tion 


Welcoming Address: Atomic Energy—Its Importance 
in Industry. Joseph Weil, University of Florida’s 
College of Engineering 


Co-operation Between Industry and Engineering 
Colleges. C. W. Drake, University of Florida 

11:05 Recess 

Problems in Adaptation of Electrical Engineering to 
the Paper Industry. M. W 
Paper Company 


Vatthews, International 


11:45 Discussion 


12:30 Luncheon at Dining Hall 


Speaker: I. Y. East, Southern Kraft Division, Inter- 
national Paper 
2:30 p.m. Afternoon Session 
Chairman: H, M. Reed, Jr., 


pany 


International Paper ¢ 


Use of Television in the Paper and Pulp Industry. 
G. I. Burner, Rust Engineering Company 


Applications of the New NEMA D-C Motor Ratings to 
the Paper Industry. K 
Company 


P. Grenfell, General Electri 


Electrical Load and Frequency Control in Captive 
Power Plants. W. H. Sisson, Minneapolis-Honeywell 
Regulator Company 


4:45 p.m. Open Discussion 


6:30 p.m. Social Hour at Thomas Hotel 


7:30 p.m. Banquet at Thomas Hotel 


Friday, March 9 


9:30 a.m. Morning Session 


Chairman: I 


K. Murphy, Rayonier, In 
Winder Drives. M. H 


ic Corporation 


Regenerative Braking 


Fisher, Westinghouse Electr 


Adjustable Controlled Tension for Shaft Driven 
Windup and Rewind Drives in the Paper Industry. 
L. T. Christensen, Dynamatic Company 


10:50 a.m. Recess 

Xatron Speed Regulated Drives as Applied to the 
Paper Industry. &. 7. Willard, 
Engineering Company 


Reliance Electric and 


Conduit Problems and Their Solutions in Paper Mills, 
V. S. Oakes, Hammermill Paper Company 


12:30 p.m. Lunch 


2:30 p.m. Inspection Trip: University 


of Florida, Paper and Pulp Department 


Eta Kappa Nu Award and 
Honorable Mention Winners for 1955 


THE ETA KAPPA NU AWARD DINNER 
will be held in the Keystone Room of the 
Hotel Statler, New York, N. Y., January 30th, 
during the AIEE Winter General Meeting. 
At this time, the Eta Kappa Award for the 
“Outstanding Young Engineer of 1955” 
will be presented to W. E. Chope, and 
Honorable Mention citations will be given to 
J. N. Grace, H. R. Johnson, D. B. Shuster, 
and Glen Wade. 

Mr. Chope was declared the winner of the 


award ‘...by virtue of his noteworthy 
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achievements in the field of nucleonics, and 
his deep interest in the welfare of his fellow 
men.” Mr. Chope was born on June 11, 
1923, in Louisville, Ky. He received an 
electrical engineering from Ohio 
State University in 1948, and a master’s 
degree in engineering and business adminis- 
tration from Massachusetts 
Technology in June 1949. After working 
with H. H. Scott Radio Company and 
Tracerlab, Inc., in 1950 he organized the 
Industrial Nucleonics Corporation, of which 


degree 
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Institute of 


he is now president and director. Che 
AccuRay 


factured for this company was invented and 


process control system manu- 
designed by him He has been active in 
World Neighbors, Inc 
and is now chairman of the national execu- 
tive committee. He was sel d 
standing Man of 1952 
Columbus Junior Chamber of 
and received the ‘“‘Distinguishe« 
Award for the State of Ohio” in 1 
He is member of the AIEE Board of Trustees 
of the Ohio Society of Professior Engi- 
neers, Eta Kappa Nu, Tau Beta Pi, Institut 
of Radio Engineers, and American [Institut 
of Manufacturers 


from its inception 
“Out- 


Young 


J. N (srac will 
Kappa Nu Honorabl 
ve by virtue of his 
butions to the developm 
power, and his exceptional activity i 
ind professional affairs.’ Mr. Grae 
born May 27, 1924, in Pittsl 
He attended Carnegie Institut 
gy, receiving a bachelor of sci 
in 1949 and a doctor of scien« 
1951. 


inghouse Research Laboratories 


He has been empl »yyed by 


and is presently supervisory 
charge of the reactor and plant 
section of the physics department. 

written several papers on analogue computer 
theory, reactor stability, and control systems 
for nuclear power plants. He is a member 


of AIEE and the Institute 


and served as program ch 


of Radio Engineers, 
iirman, Pittsburgh 
Section, and is a member of the American 
Nuclear Society. He was the recipient of 
the Tau Beta Pi Fellowship in 194 
Gerard Swope Fellowship in 1 
member of Eta Kappa Nu, Sig 
Beta Pi, and Pi Mu Epsilon. 

H. R. Johnson will receive the 
Nu Honorable Mention cit 
virtue of his distinguished 1 
wave tubes, and his active particip 
organizations.”’ Mr 
was born April 26, 1926, in Je 
N. J. He attended Cornell l 
graduating in 1946, and received a doctors 
in physics from Massachusetts In- 


community 


degree 
stitute of Technology in 1952. He was an 
instructor at Cornell University and was 
appointed research assistant at MIT. He 
is at present a senior member of the technical 
staff, and head of the tube 
section at Hughes Research Laboratories, 


microwave 


$1 





HONORABLE MENTION 
Eta Kappa Nu 


H. R. Johnson 


D. B. Shuster 


Glen Wade 


Culver City, Calif. Mr. Johnson has 
written many papers on microwave spec- 
strum and associated devices. He is a 
member of AIEE, Eta Kappa Nu, Tau 
Beta Pi, Phi Kappa Phi, Sigma Xi, and the 
Institute of Radio Engineers. 
D. B. Shuster will receive the Eta Kappa 
Nu Honorable Mention citation ‘...by 
virtue of his notable contributions to the art 
of antiaircraft warfare, and his wide interest 
in cultural and social life of his community.”’ 
Mr. Shuster was born July 17, 1923 in 
Santa Fe, N. Mex., and attended the New 
Mexico Military Institute. He has worked 
with Sandia Corporation since 1946 and is 
presently a departmeht manager. He has 
been continually engaged in developing 
means for measuring performance of atomic 
weapons systems. He perfected a high-time- 
resolution telemetering system, a multi- 
channel telemetering system which would 
work within the confines of an artillery shell, 
and a high-gain, wide-band receiving an- 
tenna array for air-to-ground radio tele- 
metering. Much of his other work is 
classified 
Glen Wade will receive the Eta Kappa Nu 
Honorable Mention citation “ by virtue of 
his exceptional contributions tothe microwave 
research, and his unselfish service to his 
church.”’ Mr. Wade was born March 19, 1921, 
and attended the University of Utah from 
which he graduated in 1948 first in his class 
He received a master’s degree from Utah 
in 1949, and a doctors degree from Stanford 
University in 1954. He taught at Utah 
and Stanford, and worked at the Naval 
Research Laboratory and the General 
Electric Microwave Laboratory. He _ is 
presently a research associate at the applied 
electronics laboratory, Stanford University 
Mr. Wade has written many papers dealing 
with microwave noise and traveling wave 
tubes. He is a member of Tau Beta Pi 
Phi Kappa Phi, Sigma Xi, and the Institute 


of Radio Engineers 


AIEE Papers Presented 
at the Nuclear Congress 


The sessions of the Nuclear Engineering 
and Science Congress held in the Public 
Auditorium, Cleveland, Ohio, December 
12-16, 1955 in conjunction with the Inter- 
national Atomic Exposition, in which AIEI 
sponsored papers were presented are listed. 
lo order these papers, and any others on the 
program of over 300 contributions, orders 
should be sent directly to: The American 
Institute of Chemical Engineers, 25 West 
45th Street, New York 36, N. Y. Prints are 
30 cents each and should be ordered by 
number only \ complete set of the papers, 
comprising over 280 individual papers, 
is $65 per set For copies to be delivered 
in New York, N. Y., 3% city sales tax should 
be added. ATEE sponsored papers that 
were presented at the Congress are listed 


Research Reactors and Radiation Labora- 
tories 


Chairmen: Manson Benedict and H. J. Gomberg 


154. Neutron Lifetimes and Void Coefficients for 
Research Reactors. 7. H. Pigford, Marius Troost, 
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J. R. Powell, Manson Benedict, Massachusetts Institute of 
Technology (AIChE) 


155. Ford Nuclear Reactor and Phoenix Memorial 
Laboratory. R. B. Mesler, W. K. Luckow, H. J. Gom- 
berg, University of Michigan (AIChE) 


357. Control System for Research-Type Nuclear 
Reactors. E. 7. Davis, V. S. Underkoffler, R. N. Brey, 
Leeds and Northrup Company (AIEE) 


156. Ventilating Radiological Laboratories. M. G. 
Kershaw, E. 1. du Pont de Nemours and Company 
(AIChE) 


159. ‘‘Containment’’ Philosophy at the Savannah 
River Laboratory. A. J. Mili, Jr., E. I. du Pont de 
Nemours and Company (AIChE) 


Instrumentation for Reactors 


Chairmen: T.S. Gray and J. D. Luntz 


18. Hanford Reactor Instrumentation. F. S. Day, 
Jr., General Electric Company (AIEE) 


20. Reactor Instrumentation at Chalk River. Albert 
Pearson, Atomic Energy of Canada, Ltd. (AIEE) 


21. Recent Developments in Instrumentation for 
Reactor Measurements at Argonne National Labora- 
tory. H. Bryant, R. Carlson, C. Curtis, S. G. Kaufman, 


Argonne National Laboratory (ANS 


22. Problems of Production Reactor Instruments. 
T. R. Vick Roy, E. 1. du Pont de Nemours and Company 
AIChE 


19. Dual-Function System for Gamma-Radiation 
Measurement. M. B. Leboeuf, R. E. Conna ° 
Miller, General Electric Company (AIEE) 


Reactor Control and Instrumentation 
Chairmen: R. L. Witzke and James Landis 
24. Instrumentation Requirements for a Research 


Reactor Facility. Harold Lamonds and Reactor Staff 
North Carolina State College (ASME) 


25. Reactor Controls and Instrumentation. Samuel 
Untermyer, General Electric Company (ASME) 


26. Dynamics and Control of Nuclear Power Plants. 
4. B. Van Rennes, J. C. Simons, Jr., T. S. Gray, Mass- 
achusetts Institute of Technology (AIEE) 

27. Hydraulic Nuclear Reactor Controls, Michael 
Silverberg, Engineer Research and Development Labora- 


tories, Fort Belvoir, Va. (ASME) 


28. Control of Heavy-Water-Modulated Massive 
Fuel Reactors. £. Siddall, Atomic Energy of Canada 
Ltd. (AIEE 


353. Power and Temperature Control of Pressurized 
Water-Cooled Reactors. W. H. Hamilton, J Gr 

O. R, Majer, N. EB. Wi 
Division (AIEE 


Westinghouse Atomic Power 


Reactor Analysis Techniques 


Chairmen: P. N. Ross and William Kerr 


233. Analogue for Solution of Heat-Conduction 
Problems. W. R. Simmons, Argonne National Labora- 
or AIChE 


234. Analysis of Temperature Transients in a 
Nuclear Power System. Robert J. Fritz, General 
Electric Company (ASME) 


234a. A Nuclear Reactor Simulator for Teaching 
Purposes. L. Orr, W. Kerr, H. J. Gomberg, University of 
Michigan (AIEF 


234b. Use of Computers to Determine Time-De- 
pendent Fission-Product Distribution. J. V. Nehen , 
R. C. Dennis, J. G. Lewis, H. A. Ohlgren, University of 
Michigan (AIEF 


355. Problems of Mechanical Analysis in Reactor 
Technology. ©. Horva General Electric Company 
ASME 


Economics in Reactor Design 


Chairmen: J. B. Mellecker and W. E. Barbour, Jr 


132. Economic Power Fueling Without U-235 
Enrichment. W. B. Lewis, Atomic Energy of Canada, 
Ltd. (AIEE) 

134. Special Technical and Economical Aspects of 
Small Nuclear Power Packages. 7. F. Nagey, W. W. 
Wac'tl, Glen Martin Company (AIChE) 


135. Economics of Radiochemical Plants. W. G. 
Stockdale, Oak Ridge National Laboratory (ANS) 
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135a. Economics of a Fast Reactor Reprocessing 
Cycle. P. W. Kupp, Atomic Power Development 
Associates (AIChE) 


Accelerators 


Chairmen: J. G. Hutton and R. S, Shankland 


166. Trends in the Design of Cyclotrons After 25 
Years. R&. S. Livingston, Oak Ridge National Laboratory 
(ACS) 


167. Machine Sources of Ionizing Energy for 
Science, Medicine, and Industry. J. G. Trump, 
Massachusetts Institute of Technology (AIEE) 


168. A 25-Billion-Electron-Volt Proton Synchrotron, 
Martin Plotkin, Brookhaven National Laboratory (AIEF 


169. Bevatron Magnet Pulse-Timing System. W.C 
Struven, University of California Radiation Laboratory 


(AIEE) 


171. Electron Linear Accelerator as a Pulsed Radia- 
tion Source. M. G. Kelliher, J. C. Nygard, A. J. Gale, 
High Voltage Engineering Corporation (IRE 


Annual Report Issued by 
Engineering Societies Library 


In the Annual Report of the Director of 
the Library, it was stated that more persons 
visited the Library and were served by mail, 
telephone, and telegraph than last year. 
The number of words translated increased 
cent. 
increased 33 per cent. 


63 per Orders for bibliographies 
More photoprints, 
microfilms, and searches were made for 
users of the Library, and members borrowed 
Some 


more books. Library use statistics 


follow: 


Amount 


Type 1953-54 1954-55 
Visitors served 16,817 18,696 
Nonvisitors served 21,278 21,740 


Grand Total 38 , 410.436 


Photoprint orders , 704 
Photoprints 3, 506 
Microfilm orders 295 
Bibliography orders 586 
Searches and paid 

services 127 
lranslations 161 
Words translated 260,335 425, 
Borrowers 1,270 | ee 
1,640 & 
9.349 10.5 


Books borrowed 

Telephone inquiries 

Written replies to in- 
quiries 786 


This year’s increased use of the Library 
continues a trend that is more clearly shown 
by comparing the Library’s income from 
paid services 5 years ago and now. The 
figures are comparable as service rates have 
not changed during the period. The in- 
come from paid services for the year 1949 
to 1950 was $24,289; during the period 
1954 to 1955 the $41,127. 
The 70 per cent increase in income in the last 
5 years from the paid services of the Library 
is indicative of the generally increased use of 
the Library. Although exact measurement 
of the results of Library promotion has not 
been possible, there can be no doubt that 
part of the increased use of the Library is due 


income was 
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to the greater promotion efforts sponsored 
by the Library Board in recent years. 

In a contest sponsored by the publishers 
of Iron Age to locate the oldest available 
issue of the magazine, the Library’s January 
2, 1873 issue was the oldest one submitted 
The Library Board voted to use the $500, 
first prize award, for promotion of the Li- 
brary. The Library received considerable 
publicity as winner of the contest. 

Coupon advertisements being published 
by Civil Engineering and Electrical Engineering 
are making the Library’s services more widely 
known to members and others. The publi- 
cation of these advertisements, without cost 
to the Library, is much appreciated. The 
American Institute of Mechanical Engineers 
continues to send the Library’s folder to all 
new members. 

Fine library service is dependent upon the 
excellence of the staff and the collection. 
Keeping the Library’s collection outstanding 
up-to-date, and readily usable requires con- 
tinuous work by many members of the staff. 
Ihe return of Mr. Rehn, head of the ordet 
department who had been on _ extended 
leave, made possible increased activity in 
acquiring little-known but important engi- 
neering books and reports from all parts of 
the world. 

Periodicals and other serial publications 
have always formed an important part of the 
collection as they report new developments 
promptly and details and 


cove! specilic 


subjects not usually found in books. In- 
creased time has been given to a study of 
periodicals being received through subscrip- 
tion, exchange, and gift As the character 
or quality of some changed or deteriorated 
subscriptions to them were discontinued 
Many new periodicals have been examined 
and some of them have been added to the 
collection. The net gain in the number of 
periodicals received is 33 over a year ago 
Periodicals 1953-54 1954-55 
Subscription 

Exchange 

Gift 


Total 


Other 
collection include volumes, maps, searches, 


acquisitions for the Library’s 


and pamphlets. Countless items were re- 
ceived during the year, but 


of little value. The 
97999 


many were 
Library kept 3,453 
volumes, 1,168 maps, and 63 
2.598 


were added to the Library, but as they were 


items: 


searches. In _ addition, pamphlets 


inserted in volumes already catalogued, 
they did not add to the total number of 
volumes. The accessions to the Library as 
of September 30, 1955, totaled 194,962, as 
follows: 171,973 volumes, 17,469 maps, and 
Many of the items kept 
They were given to the Library 


by individuals, 


5,520 searches. 
were gifts. 
societies, companies, _li- 
These gifts are much 
appreciated as it is difficult or impossible 
to obtain some of the material through the 


braries, and schools. 


channels There 
1,036 volumes withdrawn from the Library 

he Library Staff prepared reviews of 
605 books valued at $4,000, an 8 per cent 
increase over last year. 
supplied to the four Founder Societies, the 
Engineering Institute of Canada, and the 


usual commercial were 


These reviews were 
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Engineering Index. In addition the 
value of books received for review, the Li- 
brary spent $2.145 for books that were not 
reviewed. 

The tenth bibliography in the series of 
ESL Bibliographies was issued under the 
title “Bibliography on Unionization of 
Professional Engineers.” 

Che Library Reading Room was painted. 
Not only is the appearance of the Reading 
Room much improved, but the effective 
light for readers is greatly increased. The 
walls were painted in 1949, but the entire 
room had not been painted since 1936. 

New equipment has been acquired to save 
time and money, and to make the use of the 
Library more convenient. Co-operative 
work has been done for the good of the engi- 
neering profession and engineering libraries. 

Ihe Engineering Societies Monographs 
Committee, of which the Library Director 
is chairman, received three original manu- 
scripts and a proposal for republication of the 
two Prandtl-Tietjens monographs published 
All were still 


under consideration at the end of the year 


in 1934 and now out of print. 


Royalties received by the Library since the 


ngineering societies 


Monographs series 


started in 1931 amount to $12,471.09 


Competition To Be Held 
by AIEE?’s Pittsfield Section 


\ written paper and oral competition will 
be held locally for younger members of the 
AITEE in February 


Pittsfield Section of the 


it was announced by the 
AIEI The com 
petition will be one in addition to the yearly 
rri-Sectional meet among the Schenectady, 
Lynn, and Pittsfield Sections scheduled for 
Mar« h. 
Any person is eligible to compete w 

be less than 31 years of age on March 31 anc 
who has not previously presented a paper 
except for a student paper ) before a national 
or a district meeting of a recognized tech- 
Those who 


nical or professional society 


have spoken in previous tri-sectional com- 
petitions are ineligible, but those who have 


been alternates are eligible provided all 
other requirements are fulfilled, 

In the local meet, the first prize will be 
$20, the second $15, and the third $10. 
Each of the six competing locally will also 


} 


receive a suitable gift, such as a book or 


briefcase. In the Tri-Sectional competition, 
first prize is $75, second is $50, and third is 
$25. In both meets the prizes will be given 
on the basis of combined written and oral 


scores 


Che purpose of the competition, according 


to the AIEE, is to give experience, recognize 





Membership in the American 
Institute of Electrical Engineers, 
including a subscription to this 
publication, is open to most elec- 
trical engineers. Complete in- 
formation as to the membership 
grades, qualifications, and fees 
may be obtained from Mr. N. S. 
Hibshman, Secretary, 33 West 39th 
Street, New York 18, N. Y. 














excellence, and encourage activity within 
the organization in the writing and in the 
presenting of technical papers to technical 
audiences. 

rhe papers are to present ideas of tech- 
nical or scientific interest to an engineering 
audience. The oral presentation will cover 
the same subject as the written paper. 

For additional information contact J. H. 
Spencer, General Chairman of the Com- 
petition, telephone number 8211, extension 
“04 


Fortescue Fellowship Applicants 
Must File by February 15, 1956 


Funds have been made available for one or 
more Charles LeGeyt Fortescue Fellowships 
for 1956-57. The made to 
postgraduate students in the field of electrical 


awards are 
engineering who have received their bac- 
calaureate degree from a duly recognized 
technical school in the United States or 
Canada. The amount of the award is to be 
determined by the committee in-charge. 

Candidates for the LeGeyt 
Fortescue Fellowships should file applica- 
tions on the form provided by AIEE so that 
they reach the chairman of the Fellowship 
Committee by February 15, 1956. 
will be made not later than April 2 
of the application forms are available at 
accredited colleges or at AIEE Headquarters, 
33 West 39th Street, New York 18, N. Y. 

Che Charles LeGeyt Fortescue Fellowship, 


Charles 


Awards 
Copies 


sponsored by AIEE, was established in 1939 
as a memorial to Charles Fortescue in recog- 
nition of his valuable contribution to the 


electric power industry. ‘The Westinghouse 


Electric Corporation, with which Dr. Fortes- 
cue was associated throughout his professional 
career, set up a trust fund of $25,000 to pro- 
vide graduate fellowships to electrical engi- 
neers. 

The successful candidates are selected by 
the AIEE: committee which administers the 
fund. 

It is intended that candidates shall pursue 
their studies at accredited engineering schools 
and engage in research problems meeting 
approval of the FeHowship Committee. 
To be eligible, the student must have re- 
ceived a bachelor’s degree from an accredited 
college by the time his work under the fellow- 
ship would begin, provided he does not hold 
or subsequently receive any other fellowship 
which carries a stipend greater than the 
tuition required by the institution at which 
the graduate work is to be undertaken. 


The John Fritz Medal 
Awarded in 1955 by ASME 


The John Fritz Medal has been termed one 
of the highest honors that can be bestowed 
by the engineering profession. The basis 
for the award is “‘notable scientific or indus- 
trial achievement without restriction on ac- 
count of nationality or sex.” The fund is 
administered by the United Engineering 
Trustees, and four members of each of the 
Founder Societies constitute the Committee 
of Award: AIEE, American Society of 
Civil Engineers, American [Institute of 
Electrical Engineers, American Institute of 
Mining and Metallurgical Engineers. 

Mr. Philip Sporn, president of the Ameri- 
can Gas and Electric Company (AGE), 





Pittsburgh Section Holds Meeting 


THE PITTSBURGH SECTION held its Organization Meeting combined with a smoker at the University 
Club, so that more of the members could become familiar with the technical and social program for the 


year, as well as meet officers and committee members. 


trict Vice-President, and two past chairmen. 
A. A. Johnson, C. T, Pearce, and W. H, Osterle. 


84 


An important group with Section officers, Dis- 


Left to right, R. N. Wagner, L. J. Berberich, B. M. Jones, 
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Bimonthly Publications 


Ihe bimonthly publications, Communica- 
tion and Electromcs, Applications and Industry, 
and Power Apparatus and Systems, contain the 
formally reviewed and approved numbered 
papers presented at General and District 
meetings and conferences. The publica- 
tions are on an annual subscription basis. 
In consideration of payment of dues, mem- 
bers (exclusive of Student members) may 
receive one of the three publications; ad- 
ditional publications are offered to mem- 
bers at an annual subscription price of 
$2.50 each. Nonmembers may subscribe 
on an advance annual subscription basis of 
$5.00 each (plus 50 cents for foreign postage 
payable in advance in New York exchange). 
Single copies, when available, are $1.00 
each. Discounts are allowed to libraries, 
publishers, and subscription agencies 





New York, N. Y., has been presented the 
1955 award at appropriate ceromonies in 
conjunction with the 75th Diamond Jubilee 
Annual Meeting of the American Society 
of Mechanical Engineers. The medal was 
awarded to him “‘as distinguished engineer, 
pioneer in utility engineering practices, 
eminent executive, human administrator.” 

The 1954 medal was awarded by the AIEE 
to H. A. Winne at the Winter General Meet- 
ing in New York, N. Y. The medal has in- 
cluded as its recipients such names as Alex- 
ander Graham Bell, Thomas Edison, Gen- 
eral George Goethals, Orville Wright, 
Guglielmo Marconi, Herbert Hoover, and 
Vannevar Bush. 

Mr. Sporn, as president of AGE, also is 
president of its subsidiary operating electric 
utility companies: Appalachian Electric 
Power Company, Indiana and Michigan 
Electric Company, Kentucky Power Com- 
pany, Kingsport (Tenn.) Utilities, Inc., 
Ohio Power Company, and Wheeling Elec- 
tric Company. He is president of the Ohio 
Valley Electric Corporation, a company 
formed in 1952 by 15 private electric utilities 
of the Ohio Valley region to supply the full 
electric power requirements of the Atomic 
Energy Commission’s new atomic project 
near Portsmouth, Ohio. He was also elected 
president of the newly incorporated Nuclear 
Power Group, Inc., an organization of eight 
utility and engineering firms devoted to re- 
search and study of nuclear energy for electric 
power production; and vice-president of the 
American Nuclear Society, Inc., which he 
helped to found late in 1954. See the No- 
vember issue of Electrical Engineering, ‘‘Per- 
sonalities,” for a complete listing of his 
ATEE activities. 


Engineering Foundation Grants 
Advance Varied Research Projects 


The Engineering Foundation, which ad- 
ministers the income from a $1.5 million 
fund dedicated to the stimulation of engi- 
neering research, now has made available its 
allocations for the 1955-1956 fiscal year. 
Although the income of about $50,000 seems 
modest in comparison with the present-day 
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scale of research expenditures, it has served 
to nurture in early stages many research 
programs which have ultimately attracted 
large-scale financial support from other 
sources and become projects of major im- 
port. 

The 1955 grants totaled $61,850. The 
grants will advance 26 projects, which are 


receiving an estimated outside support of 


$426,000. The projects, which cover a wide 
range of research, are being carried out in 
university laboratories under nation-wide 
sponsorship of the major engineering societies 

An important project receiving one of the 
grants is a study of the properties of steam, 
which is being sponsored by the American 
Society of Mechanical Engineers (ASME), 
The Steam Properties Research Program, 
which was established at the Fourth Inter- 
national Steam Tables Conference in Phila- 
delphia on September 1954, revives an earlier 
ASME program that was « ompleted in 1934, 
The extremely high pressures and t mpera- 
tures commonly used today in both steam- 
power generation and chemical processing 
emphasize the need for extending the present 
working steam tables that have been in use 
since 1934 A first step in the research 
program involves obtaining experimental data 
for extending steam table ranges to 1,500 I 
and 15,000 psia. 

The decline in the cost of electric power in 
the past decade of steadily rising prices to a 
large extent may be attributed to studies by 
turbine and steam generator manufacturers 
and power which 
have made it possible for central station 
generating plants to improve their efficiency 
by the use of increasingly higher steam tem- 
peratures and 


generating companies, 


pressures Receiving the 
support of these groups as well as of the Engi- 
neering Foundation is an ASME supported 
program on high-temperature steam gener- 
ation which began in 1932; it was discon- 
tinued during the war, but re-established 
since 1949. This ASME project is attempt- 
ing to lower electric power costs still further 
by studying the possibility of using a re- 
generative steam cycle at temperatures up to 
1,650 F. 
is the severe corrosive action of high-tem- 
perature steam and the lack of metallurgical 
stability of the materials available for super- 
heater tubing. New tests will be made at 
the Philip Sporn plant of the American Gas 
and Electric 
available at 1,000 F temperature and 2,000- 


Of particular concern to this group 


Company, where steam is 


psi pressure, For these tests speci al ippara- 
tus has been designed in co-operation with 
the United States Navy Bureau of Ships. 

A 3-year research project on the thermal 
cosponsored by the AIEI 
Engineering Foundation, and various othe: 


resistivity of soils 


groups—is beginning at Princeton University, 
Princeton, N. J. This project was author- 
ized to study the heat-dissipation character- 
istics of various soil types. Such informa- 
tion is useful in the determination of the 
load-carrying capacity of underground cable 
systems and in many other fields of engineer- 
ing. The project will cover such factors as 
effect of soil solids content, critical heat rate, 
critical temperature gradients, moisture 
migration effects, and rewetting character- 
istics of clays. 

Grants are also being made to eight proj- 
American 
Institute of Mining and Metallurgical Engi- 
neers (AIME). The AIME projects include 


a newly instituted program for predicting 


ects under sponsorship of the 
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Mexico Section Honors Vice-President 


The Mexico Section of 
AIEE dedicated a recent 
dinner meeting to “Wel- 
come to Mexico Night” 
for visiting Vice-President 
S. M. Sharp, AIEE District 
7, and wife. The session 
was attended by execu- 
tives and heads of major 
private and government 
electric utilities in Mexico, 
and members and wives. 








disastrous storm surges, which is starting at 
Columbia University’s Lamont Laboratories 


at Palisades, N. ¥ 


AIEE Nominating Committee 
to Meet at the Winter Meeting 


The AIEI 


r omplete and prepared to receive suggestions 


Nominating Committee is now 


or proposals from the membership directly 


or through the Secretary in accordance with 
Article VI, Sections 30-33 of the Constitu- 
tion, and Sections 27 and 28 of the Bylaws. 
Other pertinent information may be found 
in the article, “Election Procedure for 
Institute Officers,” by L. F. Hickernell, 
chairman, Planning and Co-ordination Com- 
Electrical 
April 1955, pp. 278-80. The Nominating 
Committee will meet in the Hotel Statler, 
New York City, N. Y., 10 a.m., January 30, 
1956, during the Winter General Meeting 
of the Institute to nominate candidates for 


mittee, published in Engineering, 


AIEE officers to be voted on by the member- 
ship in the Spring of 1956 Members of the 
committee are: 

Representatives for the eleven geographi al 
Districts : 
1 E. K. Rohr, General Electric Company, 920 Western 
Avenue, Lynn, Mass 


>» A. C. Muir, Berwind-White Coal Mining Com- 


pany, 1400 Pennsylvania Building, Philade ia 2, Pa. 





R. T. Weil, J Manhattan ( 
N. Y. 


‘ollege, New York 63, 


W. F. Criley, Departn 


| ent of Electrical Engineering, 


< 


anderbilt University, Nashville, Tenn. 


J. R. North, Commonwealth Services, Inc., 252 West 
ortland Street, Jackson, Mich 


A. S. Anderson, General Electric Company, P. O 
Box 2331, Denver 1, Col 
7. C, C. Homan, Ji 


; El Paso Natu 
E! Paso, Tex. 


al Gas Company, 
8. W. G. Collins, Pacific Tel. and Tel. Company, 140 
New Montgomery Street, San Francisco, Calif 

) J. A. McDonald, General Electric Company, 200 S 
Main Street, Salt Lake City, Utah 

10. D. M. Farnham, Quebec Hydro-Electric Com- 
mission, P, O. Box 6106, Montreal, Que., Canada 

11. G. R. Canning, Ohio Bell Telephone Company, 
750 Huron Road, Cleveland, Ohio 
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Alternates for District representatives 





W. A. ¢ American Tele] 
( 2 B iway, New York, N. ¥ 
4 I Salist S 

J M 

W. L. Cassell, Depa E 
Iowa S College, Ames, I a 

W. C. DuVall, Ele i E 
I f Col jo, Boulde 

H. J. Ke abel, 2309 Unive F H 
Tex 
8. OW Ridgway, General Ele ( 

Mc omery Street, San Francisco, Calif 

J. A. Davis, 1455 Crandall Avenue, Salt Lake ¢ 
Utal 

W R W I ¢ Shaw uga W ate a we 
( par P. O. Box 2, M eal, O Cana 
1 W.R.H Relia Ele i i I ‘ 
Compa 1088 I eR i, Cleve oO 


Representative s for the five technical 
Divisions 








Co unication—lI S. Coggeshall, Western I 

Tel %h Company, Hudson St., New York 13, N. ¥ 
General Applications—R. I G I 
Company, Nela Park, Cleveland 12, Ohi 

Indu G. W. Heumann, General I i 


Power—C. T. Hatcher, Consolidated Edison ¢ 
of New York, Inc., 4 Irving Place, New York 3, N.Y 
Science and Electronics—S. Reid Warren, Jr., Universi 


of Pennsylvania, 220 South 33rd Street, Philadel a, Pa 


Alternates for Division representatives 





Communication—John Meszar, Bell Telephe 
tories, Inc., 463 West Street, New York 14, N. Y 





General Apy ations Tr. C. Johnson, General Electri 


Company, 5 Lawrence St jloomfield, N. J 


Industry—C. N. Clark, Duquesne Light Comry $ 
Sixth Avenue, Pittsburgh, Pa 

Power—E. I. Pollard, Elliott Company, Ridgway, Pa 
Science and Electronics—J. G. Reid, Jr., ACF EF 
tronics, 800 North Pitt Street, Alexandria, Va 


Representatives for the Board of Directors 
J. H. Foote, C onweal Services, I Wes 
Cortland Street, Jackson, Mich 
E. R. Jones, Mountain States Tel. and Tel. Compan 
Box 960, Denver 1, Colo 
R. E. Kistler, Pacific Tel. and Tel. Company, 1200-3rd 
Avenue, Seattle, Wash. 


T. M. Linville, General Electric Company, Research 


Services Division, P. O. Box 1088, Schenectady, N. Y 


J. C. Woods, Commonwealth Edison Company, 72 West 
Adams Street, Chicago 90, Ill 


Alternates for Board representatives: 
C. T. Pearce, Westinghouse Electric Corporation, 3001 
Walnut Street, Philadelphia 4, Pa 
C. S. Purnell, Westinghouse Electric Corporation, 600 
St. Paul Avenue, Los Angeles 17, Calif 


S. M. Sharp, Southwestern Gas and Electric Company, 
Shreveport, La 


Alfred Noble Prize 
Awarded to R. L. Bright 


B.-is in the 
semiconductor Westinghouse 
Electric Corp., Pittsburgh, Pa., has been 
awarded the Alfred Noble Prize for 1955 for 
‘Junction Used as 
Ihe prize will be presented to 
him at the AIEE Winter General Meeting 
in New York, N. Y. 

The Alfred Noble Prize, 


award with 


Bright, advisory 
department, 


engineer 


his paper lransistor 


Switches.”’ 


instituted in 1929, 


is a cast a suitably engraved 


ertificate from the income of a fund con- 
tributed by engineers and others in honor 
of Alfred Noble. The prize for 1955 is $400. 

R. L. Bright was born in Oil City, Pa., 
1925. He received a bachelor of science 
legree in mathematics and a doctors degree 
Carnegie 
In 1945 he was engaged in the 


in electrical from 
Institute. 
design of relay control systems for remote 
control aircraft with the Air Force Radio 
Laboratories, Wright Field, Dayton, Ohio 
In 1946, he became an instructor of elec- 
trical engineering at Carnegie Institute 
In 1953 he joined Westinghouse as an engi- 
He is a member of the Institute of 
Radio Engineers, Tau Beta Pi, Eta Kappa 
Nu, Sigma Xi and Pi Mu Epsilon. He has 
ved on the AIEE Committee on the newly 
established Solid-State Devices (1955-56) 


engineering 


neer, 


Panel Discussion Group 


Feature of Textile Conference 


The Textile Conference, held in Raleigh, 


N. C., at the North Carolina State Colleg« 
on November 3-4, 
successful that the Textile Subcommittee has 
held. The attendance was 238 and the 
meeting hall was filled. 


1955, was the most 


The conference was unique in that it 
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featured a panel discussion which covered 
all types of electrical problems and their 
remedies. The operation of this panel was 
such that not only were the participants 
eager and willing to take part in the dis- 
cussions of -their problems, but it was 
actually necessary to conclude this portion 
of the program even before all of the questions 
It was felt 
that this discussion, which lasted approxi- 


could be answered completely. 
mately 3 hours, should be concluded and, 
therefore, it was interrupted for lack of time 
and not lack of audience interest. 

Another feature of this particular con- 
ference which tends to make it attractive is 
the fact that the Conference Committee, 
operating under the leadership of one of the 
Textile Subcommittee members as chairman, 
spends much time in preparing for the con- 
ference. 

Victor Sepavich of Crompton and Knowles 
Loom Works, Worcester, Mass., is chairman 
of the Textile Industry Subcommittee which 
sponsored the conference. Dan McConnell 
of Cone Mills Corporation, Greensboro, N.C., 
was the leader of the panel discussion group, 
and J. T. Meador of Southern Service Com- 
pany, Charlotte, N. C., 
man of the conference. 


was general chair- 


Lehigh Valley Section 
Bucknell University Meeting 


Members of the AIEE Valley 
Section met at Bucknell University, Lewis- 
burg, Pa., November 11,1955. C. T. Pearce, 
vice-president of District No. 2, also at- 
tended. After bringing up-to-date news 
from national headquarters, Mr. Pearce, 
Westinghouse Electric Company, presented 
a talk entitled, ‘“‘An Electrical Engineering 
Career in a Manufacturing Organization,” 
which was directed mainly to the Student 
members present 

The principal speaker of the evening was 
A. N. Haig, application engineer for th« 
transformer department of the Allis-Chal- 
mers Manufacturing Company, Milwaukee, 
Wis., who explained how the betatron was 
used to X-ray metal castings and forgings for 
possible flaws and imperfections. Mr 
Haig’s subject was the application of the *24- 


Lehigh 


C. T. PEARCE, vice-president (left), presents past 


chairman's certificate and pin to D. L. Greene, 


Lehigh Valley Section 1954-55. 
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Million-Volt Betatron.” The treatment of 
cancer by use of the betatron and the ad- 
vantages of this type of treatment were also 
discussed by Mr. Haig. 

Concluding the meeting, Mr. Pearce, 
presented D. L. Greene, the Section chairman 
for 1954-55, with the past chairman’s certifi- 
cate and pin. Mr. Greene then presented 
certificates and prizes to the winners of the 
prize in the Section paper competition for 
last year. 


COMMITTEE ACTIVITIES 


Editor’s Note: This department has been created 
for the convenience of the various AIEE technical 
committees and will include brief news reports 
Items for this department, 
which should be as short as possible, should be 
forwarded to R. S. Gardner at AIEE Heaa- 
quarters, 33 West 39th Street, New York 18, N. Y. 


of committee activities. 


Communication Division 


Committee on Telegraph Systems (R. B 
Shanck, Chairman; C. H. Cramer, Vice- 
Chairman; V. N. Vaughan, Jr., Secretary 
‘The organization meeting on a new Printing 
Telegraph Subcommittee, W. Y. Lang, 
Chicago, Ill., on 


October 5 for work on a task which is con- 


chairman, was held in 


sidered of great importance to the telegraph 
industry. The purpose of the Subcommittee 
is to establish test procedures and limits of 
the amount of distortion of signals sent from 
various transmitting devices, and to estab- 
lish limits of the receiving margins for the 
devices. The of circuits 
used in the testing apparatus and the types 


receiving types 
of test equipment required will be outlined 
in the test procedure. 

Inasmuch as transmitting speeds for print- 
ing telegraph signals are increasing from the 
75, and 100 words per minute to 
200 and above, the task which has been out- 


present 60, 


lined for the Subcommittee assumes major 
proportions if the result is to be useful to 
suppliers for reference and design purposes, 
as well as to the operating administrations.” 


General Applications Division 


Committee on Land Transportation (M. C 
Chairman; E. A. Foster, Vice- 
Lessman, Secretary). In 
general, Subcommittee work is directed 
toward enlightening the public on new 
developments in the use of electric apparatus 
in transportation. Work is being done on 
practices in maintenance of insulation, 
symbols of wiring diagrams, train resistance 
at high speed, rules for rotating apparatus 
used on land transportation vehicles within 
AIEE, American Standards Association 
(ASA), and International Electrotechnical 
Commission (IEC). In the latter category, 
ASA-35 and AIEE No. 11 rules have been 
drafted and are ready for printing. 


Swanson, 
Chairman; P. G. 


Industry Division 


Committee on Industrial Power Systems 
(R. H. Whaley, Chairman; R. T. Woodruff, 
Vice-Chairman; H. H. Angel, Secretary). 
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Che Industrial Power Systems Committee 
is continuing in its effort to publish material 
as recommended guides to engineers. These 
publications, which will be identified as the 
Red, Green, and Grey Books, pertain to 


**Electric Power Distribution for Industrial 


Plants,”’ “‘Grounding in Industrial Plants,” 
and “Electric Systems for Commercial 
Buildings,” respectively. 


The Green Book, which is the work of the 
Industrial Grounding Subcommittee, is being 
published by the Standards Committee as a 
recommended guide. 

The Red Book, which is the work of the 
Electric Distribution for Industrial 
Plants Subcommittee, has been approved by 
the Industrial Committee 
and the final form will be submitted to the 
Standards Committee for approval and 
publication as a recommended guide. A 
standing committee has established 
for the Red Book to keep the book up-to-date 
continually in accordance with changes and 
developments that occur in industry. 

Ihe Grey Book, which is the work of the 
Distribution Systems for Commercial Build- 
ings Subcommittee, is being written by 66 
members of the AIEE who are specialists in 
various phases of the work that will be in- 
corporated in the text of the publication 
“Electric Systems for Build- 
ings.”’ 


Power 


Power Systems 


been 


Commercial 


Che Industrial Power Systems’ Committee 
is developing a committee activity in order 
to establish standard nomenclature for the 
various types of distribution systems. The 
purpose of such a report is to serve as a 
standard guide for engineers in describing 
the various types of electric systems that can 
be installed. 

The Pacific Coast Subcommittee is de- 
General 
Meeting in San Francisco, Calif., in 1956, 


veloping sessions for the Summer 


and technical sessions are being developed 
and planned for all the general meetings 
between now and the summer of 1957 


Science and Electronics Division 


Metallic Rectifier Committee (D. E. Truck- 
sess, Chairman; E. A. Harty, Vice-Chairman; 
L. W. Burton, Secretary). In July 1955 the 
International Electrotechnical 
held a meeting to discuss and 


Commission 
formulate 
plans for international standards on metallic 
rectifiers. E. A. Harty, former secretary 
and now vice-chairman of the AIEE com- 
mittee, was delegated to represent both the 
ATEE and National Electrical Manufac- 
turers (NEMA) committees. 
[he deliberations took place from July 4, 
1955, to July 9, 1955, and 10 countries were 
represented. 


Association 


Over 24 engineers, prominent 
in this industry, represented their countries 
and 1,000 man-hours were spent at this 
meeting. 

rhe international name for the Committee 
will be: Semiconductor Rectifier Sub- 
committee 22-2, and will report to Technical 
Committee No. 22 on 
Equipment. 

In preparing the first draft, both the AIEE 
and NEMA Standards were used by the 
secretariat as references. The first stand- 
ards will cover rectifier stacks and units only, 
and no attempt will be made as yet to cover 
specialized applications of these rectifiers. 
Copies of these standards will be available 


Power Converting 
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for study early in February 1956 by each 


country, and a formal meeting is planned for 
July 1956 in Munich, Germany, to discuss 


and obtain international agreements. 


Power Division 


Committee on Protective Devices (E. G 
Norell, Chairman; E. M. Hunter, Vice- 
Chairman; K. H. Kidd, Secretary). The 
final Standards for Valve and 
Expulsion Type Lightning Arresters, dated 
September 1, 1955, has submitted 
to the Standards Committee for approval 


report on 
been 


rhis report was prepared in order to revise 
and combine American Standards Associa- 
tion (ASA) Standard C-62.1, which included 
only valve arresters, with the reports on 
AIEE Proposed Standards Nos. 24, 28A, and 
47. This standard was issued as a report 
rather than as an AIEE standard, since the 
ASA Sectional Committee C-62 is now 
working actively on the revision of the exist- 
ing ASA standard, and it is expected that 


AIEE FELLOWS 


Fulton Cutting (M °17), professor of physics 
and assistant to president, Stevens Institute 
of Technology, Hoboken, N. J., has been 
transferred to the grade of Fellow in the 
AIEE “ 
ing in the fields of research, management, 
and education.” Dr 


for services to electronic engineer- 


Cutting was born in 





F. Cutting 


New York, N. Y., on December 27 


He attended Harvard University where he 
obtained a bachelor of arts degree in 1909; 
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he received a master of arts degree in physics 
in 1910, a mechanical engineering degree in 
1911, and a doctor of engineering degree in 
1915. Dr. Cutting has gained recognition 
for his contributions to the radio communi- 
cations art. He has a wide background of 
engineering teaching and executive experi- 
ence which began in 1914. During World 
War I, he gained experience with radio 
transmitters for aircraft, patrol boats, and 
submarines. He was a member of the 
Bureau of Aircraft Production. During the 
early twenties he was engaged in the devel- 
opment and manufacturing of commercial 
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the information contained in this report 





approved, will be incorporated in the 
standard. 


\ working group has been organized to 


revise AIEE Standard No. C-32 on Neutral 
Grounding Devices. ‘The existing standard 
which was issued in 1947, will be revised 
and arranged so that ultimately it can be an 


ASA standard. It is 
Grounding Application Guides, which wer 


expected that the 





recently published as Committee Report 
ATEE No. 954, will be included as an appen- 
dix to this standard 

The working group on Protection of 
Multi-Circuit Substations is studying actively 
the influence of multiple lines on the wave 
shape and magnitude of incoming surges 
he working group intends to evaluate the 
effect of the additional lines and 
information which will assist in the applica- 


obtain 
tion of lightning arresters. A preliminary 
report is planned for January 1957 

Other projects under study by the Pro 
tective Committee are 
Protection of Aerial Cable, Surge 
tion of Rotating Machines, and Lightning 
Arrester 


Devices Surge 


Protec- 


Application Guide. 


LECTED 


radio apparatus with Cutting and Washing- 
ton, Inc 
ment. 


He also sold ship-to-shore equip- 
Then he joined the Colonial Radio 
Corporation and became president and, sub- 
sequently, chairman of the board This 
enterprise was consolidated in 1930 with the 
Valley 


concern. 


Appliance Company, a Symington 

It was at this time that he became 
chairman of the board, but he had the un- 
official position of consulting engineer The 
i only 
Sears Roebuck and Com- 


concern was rather unusual in that it hac 
three customers 
pany, General Motors Corporation, and the 
Chrysler Corporation. 

department. Technical 
cluded the first adequate bedside 
sell for ten dollars, and the first 
phonograph console with an automatic rec- 
ord changer to sell under $100. During 
World War II, the Colonial Radio Corpora- 
tion was engaged mainly in the manufacture 
of command sets, SCR 522, and Dr. Cutting 
was active in this work. By means of ex- 


[here was no credit 
achievements _ in- 
radio to 


radio- 





tensive subcontracting, the company’s yearly 


volume was increased tremendously. He 
was also a member of the Operational Re- 


search Staff, U. S. 


was concerned 


Signal Corps, where he 


chiefly with radar, radar 


counter measures, and counter radar counter 
measures. At the end of the 
Colonial Radio Corporation was sold to 
Sylvania Electric 
joined the staff of Stevens Institute of Tech- 
nology. 
nating 


war, the 
Products, Inc., and he 


Since 1947, he has been co-ordi- 
Stevens and 

He is 
, 


the acting head of the physics department, 


research activities at 


is in charge of an electronics course. 


assistant to the president, and a member of 
the Board of Trustees. Dr. Cutting is a 
past president and Fellow of the Institute 
of Radio Engineers. He is at present a Life 
Member. He is also a 
Acoustical Society, and the American Physi- 
cal Society 


member of the 
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M °27, F °45, 


manager, 


Member for 


Industrial 


L. A. Umansky 
Life engineering 
Engineering Division, General Electric Com- 
pany, Schenectady, N. Y., has been awarded 
the Edison Medal for 1955 ‘‘. . .for his out- 


standing contribution to the electrification 


findustry through the application of electric 
nachines, devices and systems to automatic 

ess machinery; and for his inspiration, 
hip, and teaching of men in this 

The Edison Medal will be pre- 
ented to Mr. Umansky during a special 
ssion of the AIEE Winter General Meeting, 
31 1956 ir New York, N Y 


mansky was born in Nicolaiev 


q 
work 


January 
Mr. [ 

189 He studied electrical engineering 
Petersbu Institute 
World 


sent to 


Russia, 


the St 


vraduated 





L. A. Umansky 


ed States as munitions inspector fo 
Artillery Commission. He 
General Electric Company in 
test engineer after the war 

was transferred to the power 

and mining engineering department, late: 
known as the industrial engineering depart- 
ment, as an engineer. He 


specialized primarily in power applications 


applications 


in the steel industry, and in 1936 was 
placed in charge of engineering activities in 
the firm. He was made assistant manager 
partment in 1950, 
a position he held until his retirement in 
1955. As 
supervised the company’s application engi- 
neering work in all industries. Mr. Umansky 


is a member of the Association of Iron and 


of engineering of this di 


manager of engineering, | 


He was chairman of the 
ALEE Schenectady Section (1944-45). H 
has served on the following AIEE 

s: General 


Steel Engineers. 


commit- 
Industry Applications and 
ts predecessor (1941-54, Chairman 1947 
4); Lamme Medal Awards (1948-51 

Prize Awards for Papers (1950-5 Appli 
1936 


Applications and 


cation to Iron and Steel Production 
38); Industrial 
Systems (1938-4 Industry Co-ordinating 

49); Standards 1947-49); and 
Technical Program (1947-49), 


Power 


J. W. Barker (M ’26, F ’30), chairman and 
president of the Research Corporation, 
New York City, N. Y., has been nominated 


to serve as next president of The American 


Society of Mechanical Engineers. Mr. 
Barker, a native of Lawrence, Mass., was 
graduated in 1916 from the Massachusetts 
Institute of 


turned as an associate professor in 1925. 


Technology, to which he re- 


He became head of the electrical engineering 
department at Lehigh University in 1929, 
and dean of engineering at Columbia Uni- 
versity in 1930, a post he held until 1946. 
During World War II he served as special 
assistant to the Secretary of the Navy, being 
responsible for all naval education and 
training policy, including the V-12 college 
Barker will con- 
tinue in his post as head of Research Corp- 


training program. Mr. 


oration. He is chairman of the board of 
Research- 


president of 


the wholly owned | subsidiary, 
Cottrell, Inc., and 
Sigma Xi, national scientific association. 
He is a director of National Malleable and 


Steel Castings Company, ind has 


current 


been a 
member of the advisory committee of the 
U.S. Coast Academy since 1934, 
and chairman of that committee since 1952. 
He has served as AIEI 
District 3 (1940 
the f 

Application of Light 


333 Education 


Guard 


1 vice-president of 
42 He has also served on 
Production and 


ollowing committees 


1929-42, Chairman 
1930—40, Chairman 

Program 1932-42, 
Publication (1934-42 


1937-39); Technical 
Chairman 1939-41 . 
Award of Institute Prizes (1937-42, 1945-47, 
Chairman 1939-41 Edison Medal (1938- 

*lanning and Co-ordination (1939—41 

arch §=(1945-51, Chairman 1945-47); 
Charles LeGeyt Fortescue Fellowship (1945 
51); Engineering Foundation Board (1947 
56); Iwadare Foundation (1936-42); U.S. 
National Commisssion on Industrial Illumi- 
(1939-47); and the Council of the 
American Association for the Advancement 
»f Science (1940, 1945-56 


nation 


Lee de Forest (AM ’04, F °18, Member 
for Life, Edison Medalist), director, American 
Television, Inc., and United Engineering 

Angeles, Calif., has been 
Audio Engineering Society’s 
John H. Potts Award for outstanding achieve- 
ment in 


honored outstanding figures in its field at its 


Company, Los 


awarded the 
audio engineering. The Society 


Annual Banquet, held in conjunction with 
its Seventh Annual Convention at the Hotel 
New Yorker, New York. The Society be- 
stowed three awards for achievement, two 
honorary memberships, and eight fellow- 
ships. Dr. de Forest was honored for his in- 
vention of the thermionic amplifier tube; 
detector, amplifier and oscillator circuits, 
and improvements in sound motion pictures 
Often called the “Father of Radio,’’ Dr. de 
Forest has received over 300 patents, in such 
fields as circuits, wire telephony, and tele- 
vision. He received the AIEE Edison 
Medal in 1947. W. L. Everitt (AM ’25, 
F ’36), dean of engineering at the University 
of Illinois, Urbana, received an honorary 
membership for his work in electronics, 
including research and supervision of war- 
time developments as director of the Op- 
erational Research Staff of the Office of the 
Chief Signal Officer, and for writing and 


Institute Activities 


editing technical books. Mr. Everitt has 
served as AIEE Director (1947-51) and has 
been on the following Committees: Com- 
munication (1932-42, Chairman 1937-39); 
Technical Program (1937-39); Education 
(1944-50); Edison Medal (1947-51); Re- 
search (1947-51); Board of Directors 
(1947-51); Executive (1949-51); Volta 
Scholarship Trustee (1949-51); Commission 
Award (1951-53); Tele- 
vision and Aural Broadcasting 

(1953-56); and 
G. L. Walsh (AM ’28, M ’5 engineer, 
Walsh Engineering Company, Elizabeth, 
N. J., was one of the recipients of the Fellow- 


of Washington 


Electronics 


ship awards for pioneer work on low-power, 
low-distortion power amplifiers and trans- 
formers. 


W. F. Davidson (AM 714, F ’26, Member 
for Life), research engineer of the Consoli- 
dated Edison Company of New York, 
N. Y., retired after 33 years service with the 
New York utility system. Mr. 
joined the Brooklyn 
1922 as director of research from the 


Davidson 
Edison Company in 
Uni- 
versity of Michigan, where he was assistant 
professor of electrical engineering and where 
he had earned electrical and mechanical 
engineering During the 1920’s 
with Brooklyn Edison, he led a research 


group which did pioneering work in 27,000 v 


deg ees. 


underground electric distribution system 
design, and was engaged in special studies of 
power plant equipment and construction 
materials. Later, in the 1930’s his research 
studies in boiler and furnace combustion 
Edison’s 


conditions contributed to Con 


development of high-pressure, high-tem- 


perature boilers. He also pioneered in the 
study of ai 
and only scientific analysis of soot fall-out in 
New York City. Following the merger of 
Brooklyn Edison with Consolidated Edison 


pollution and made the first 


in 1936, Mr. Davidson was named director 
World War II, he 
was a consultant to the chairman and was 
deputy executive officer of the National 
Defense Research Committee. He was 
awarded a Presidential Certificate of Merit 
for his work with this group which was 


of research. During 


engaged in vital wartime research that led to 
technological advances. He also served as a 
consultant to the Smaller War Plants Corpo- 
ration during the war years 


Mr. Davidson has been active in research 


In recent years, 


and engineering planning leading to Con 
Edison’s entry into the nuclear power field, 
marked early this year by the company’s 


application to the Atomic Energy Com- 


W. F. Davidson 
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mission for a license to build a 250,000-kw 


atomic power station. Among many di- 
verse activities in engineering fields he had 
been secretary and chairman of the Confer- 
ence on Electrical Insulation of the National 


Research Council (NRC); member-at-large 


and executive committee member of the 
Division of Engineering and _ Industrial 
Research of the NRC; chairman of the 


Committee on Electric Power Cables, Ameri- 
can Standards 
the U.S 


member 
delegation to the International 
Electrochemical Commission; and chairman 
of the Engineering Subcommittee of the U. S. 
National Committee to the Conference 
International Grand Reseaux Elec- 
triques 4 Haut Tension. He is a Fellow of 


Association ; 


des 


the American Society of Mechanical Engi- 
neers; an Associate Fellow of the Institute 
of Aeronautical Sciences; senior member of 
the Institute of Radio Engineers; and 


member of the Institution of Mechanical 
Engineers, London, England; and of the 
American Meteorological Society. He has 
served on the following ALEE Committees: 
Research (1925-41, Chairman 1939-41): 
Basic Sciences (1927-42, Chairman 1934 
36); Technical Program (1934-36, 1939 
40 Award of Institute Prizes (1939-41); 
Charles LeGeyt Fortescue Fellowship (1939 
44 Nucleonics 1447-50, Chairman 1950 
53 Science and Electronics Co-ordinating 
Division (1949-52 and Engineering Socie- 


ties Monoer iphs (1950-56 


R. AM ’49 


tupakoff Division, Carborundum Company 


S. Barbaras sales engineer, 


is been appointed manager, distribu- 
tion equipment sales, R&IE Equipment 
Division, I-T-E Circuit Breaker Company, 


Greensburg, Pa. Mr. Barbaras was previ- 
ously sales manager with the S&C Elec- 
tric Company, where he gained experi- 
ence in market study and field sales of power 
fuses and load break switches. Prior to this 
he handled distribution sales in the Elec- 
tronics Divisions of Western Electric Com- 
pany and National Vulcanized Fibre Co 
for many years. He was a major in the 


Signal Corps from 1941 to 1945 in the China- 

He received a bac helor 
from Norwich | 
H. W. Graybill 
[-T-I 
Breaker Company, was appointed manager, 
industrial product sales, R&TE Equipment 
Division 


Burma war theate1 
of science dezre¢ 
Northfield, Vt 


sales application 


niversity, 
M °47 


engineer, Circuit 


will 


(AM 739 


sales 


utility 
A. Glover 


General 


directed by H. 


the 


} 
Saies Manager 
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Alva Benson Clark (M ’19, F 
Bell Telephone Labora- 
tories, died November 14, 1955 after a short 
illness. Mr. Clark was born in Clay Sentre, 
Ohio, 1890. His telephone career began in 
1911 when he joined the American Telephone 
and Telegraph Company (A.T.&T.) 
mediately bachelor 


°30), former 


vice-president of 


im- 

of 
science degree in electrical engineering from 
the [ of He 
member of &T.’s engineering depart- 
to 1919 and its department 
1919 to 


after receiving a 


niversity Michigan. 
ae 
1911 


of development 


was i 


ment from 


and research from 


1934, at which time that department was 
After 


consolidated with Bell Laboratories 
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of 





serving as toll transmission development 


engineer at A.T.&T., Mr. Clark was named 


toll transmission development director of 
Bell Laboratories in 1934 and director of 


In 1940 
he became director of systems development, 


transmission development in 1935. 


assuming 





general direction of Bell Labora- 
tories’ work in telephone switching, trans- 


When 
he became vice-president of the Bell System 


mission, and equipment de velopment 


in 1944, his previous responsibilities were 
extended to include outside plant develop- 
ment. In 1947, he 


of switching research 


was placed in charge 
and in 1949 assumed 
direction of the development of apparatus 
hing and 
1951 


Clark was in « 


trans- 
mission systems until his 
Mi harge of co- 
ordinating all Bell System programs at Bell 


for incorporation in swit« 
From June 


retirement, 


Laboratories, and was responsible for the 
Laboratories’ relations with A.T.&T. and 
the Western Electric Company in all pro- 
grams for the Bell System. From 1938 to 


1955 Mr. Clark was Bell System cl 
the joint Subcommittee on Development and 
Institute and 
He had served as Director 


lairman of 


Research of the Edison Electric 
the Bell System. 
of Research and Deve lopme nt inasector ol 
the Department of Defense in Washington, 


D.C He retired from the Bell Laboratories 
last February after more than 43 years of 
service with the Bell system. His career 


was marked by notable contributions to the 


expansion of long distance telephone facili- 





ties. He led the planning and enginecring 
of the transcontinental coaxial cable and the 
microwave radio relay systems for telephone 
and television transmission, as well as the 
earlier systems employing “carrier 

technique by which many essages can be 


carried simultaneously ove 





ve! one electric 
pathway More recently, he directed the 
development and engineering of the nation- 
wide direct distance dialing system, already 
in operation in a number of localities, by 
whic h telephone customers e€v¢ ntually W ill be 
able to dial any telephone the countr\ 
without assistance of an operator He also 
guided the development of the automati 
message accounting system, now extensively 
used throughout the Bell System. He was a 
Fellow of the Acoustical Society of America 
and a member of Tau Beta Pi, Sigma Xi 
and the American Association for the Ad- 
vancement of Science He was named 
recently to become a Fellow of t Institute 
of Radio Enginee: In 1941 his alma 
mater, the University of Michigan, cited 
him as a Distinguished Alumnus 


MEMBERSHIP 


Recommended for Transfer 














The Board of Exa ie Nove 
1955, rece r led the wi bers insfe 
to the grade of membership in te Ar biect 
to these transfers sk 1 be ed at e se - 
y of the Institute \ statemer f a s for 
such objections must be furni ‘ ea as 
ntial 
To Grade of Member 
Balsam, L. L., general supervisor, Ait ne Guidance 
Development, Northrop Aircraft, Inc., Hawthorne 
Calif 
Baumgartner, R. P., laboratory supervisor, Westinghouse 
Electric Corp., East Pittsburgh, Pa 
Bleshman, N. A., electrical engineer, Ebasco Services, 
ne., New York, N. Y 
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OF CURRENT 


Radio Remote Control Runs 


Experimental Train on New Haven Railroad 


FOR MANY YEARS men have dreamed of 
inning a railroad locomotive by remote 
ontrol, This was accomplished recently 
on the New Haven Railroad in the New 
Rochelle—Rye, N. Y., 


vas one of the New Haven Railroad’s new 


territory he train 


nultiple-unit cars It could have been a 
liesel or electric locomotive with a full 
complement of cars The control, safety, 
ind communication equipment was pro- 
Division 
of Westinghouse Air Brake Company. 


[he remote-control panel for the demon- 


vided by Union Switch and Signal 


tration was located on the Larchmont, 
N. Y., station platform. By 
} 


niniature levers on this way-station panel, 


operating 


the train responded. It moved east o1 
est, coasted or stopped, at the will of the 
1yside operator with no person operating 

the controls on the train. The movements 

the train were protected by automatic 
1in control equipment so the train could 
»t proceed unless conditions ahead were 
safe as determined by the automatic equip- 

I nt 
In the 11-mile round trip between Larch- 

mont and Rye, N. Y., the engineer at the 

Larchmont ‘ 


station controlled the car’s 


1ovement, stopping it smoothly at each of 


the intervening stations under the radio- 
phoned instructions of another engineer in 
the car. Just before the car arrived at the 
Rye station, the automatic train control 
quipment detected a mythical track ob- 


struction, and the car was brought to a jar- 


ring halt 
this part of the safety equipment are carried 
in the rails 


rhe electrical impulses actuating 


Remote Control Equipment 


[he equipment for remotely controlling 
the operation of the locomotive is a recent 
development of Union Switch and Signal 
and used first in classification yard service 
Phe flexibility of application of this control 
equipment permits it to be used in a broad 
range of situations where remote control is 
desired 

The train-carried equipment, designed for 
undercar installation, is arranged to be 
responsive to locomotive operation controls 
issued from the wayside station. <A visual 
indicator on the train displays the control 
commands transmitted from the wayside 
station and can display “brakes off,” “‘power 
on—east,” or “‘power on—west.” 

Che wayside equipment has a locomotive 
control 


panel with two miniature-type 


control levers. One lever selects either 


‘eastward’ or “‘westward”’ running and the 
other selects between “‘neutral,”’ “run,” and 
“stop.” When the lever is on “neutral,” 
the train brakes are released and power is 
cut off. When the lever is turned to the 
“run” position, power is applied and the 
locomotive runs in the direction selected by 


the other lever. When the lever is placed 
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INTEREST 


MOUNTED OUT- 
SIDE on head end of 
New Haven Railroad 
multiple-unit car equipped 
for remote control opera- 
tion (right) are two re- 
ceiving coils which pick up 


inductive carrier signal, 
one tu receive signal from 
telephone on 
platform of Larchmont 
Station (left) and the 


other for car control signal 


} 
wayside 


from equipment mounted 


in a 


Station wagon 
Handset is for talking to 
car and reply is received 
via speaker at top with 
switches to relay moves to 


control panel. 


in the “‘stop’’ position a service application 
of the train brakes follows, bringing the 
train to a complete stop automatically. 

The electronic portion of the wayside 
equipment consists of a power supply, an 
audio oscillator, and a carrier modulator. 
Che equipment creates a carrier frequency of 
94 kc by means of an oscillator, modulates 
this carrier with audio frequencies of 225, 
535, and 1,120 cycles and amplifies this 
modulated carrier to the desired level of 
signal current. The output of the carrier 
modulator is connected to the existing line 
wires which parallel the track. The posi- 
tion of the two miniature type levers on the 
locomotive control panel determines which 
audio frequencies are to be introduced onto 
the carrier modulator. When the lever is 
in the “run” position, a pair of audio fre- 
quencies is introduced into the modulator 
neutral” position 
only one audio frequency is used—and when 


when the lever is in the “ 
the lever is in the “stop” position no audio 
frequencies are present. 

[he three modulating audio frequencies 
mentioned in the previous paragraph are 
used as follows: the 225-cycle signal is sent 
for the train to go eastward and the 1,120- 
cycle signal sends the train in the opposite 
direction. The power or run signal of 535 
cycles is transmitted in conjunction with 
either of the other two frequencies, When 
the 94-ke carrier is unmodulated, brakes are 
applied to the train, this being a fail-safe 
feature. 
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CONTROL PANEL for operating the train by remote control is mounted in rear of station 
wagon. Panel at right governs stopping, starting, forward, and reverse motions of train. 
Panel at left contains transmitter, receiver, and power unit. This unit will be located 
away from the station for directions received via telephone on station platform. 





= 


CAB SIGNAL receiving equipment in large metal case in foreground picks up coded 
signal by rail from the signal system already in service on the railroad and controls train. 
Mounted on top at the left is a four-acceptance-indicator light panel. As the receiver 
picks up the coded signal, visual lights show on the panel. Top is green for clear board 
ahead, next shows yellow over green for the signal just past, next a yellow indicator for 
the approach signal ahead, and bottom, red indicator which shows restrictive block and 
will stop the train. The second metal case at left also has a light indicator panel mounted 
on top which receives and interprets the controls given from the wayside station for remote 
control of the car on the telephone handset in center. 


The control commands from the wayside Automatic Control and Signal Equipment 

station are transmitted to the locomotive 

through inductive coupling between the In order that this demonstration be con- 
modulated carrier current flowing in the line ducted with complete safety, the locomotive 
wires and a receiving coil mounted on the was equipped with a standard Union Cab 
locomotive. The locomotive equipment is Signal equipment. Commonly referred to 
tuned to accept and act on the received signal as “‘Automatic Train Control’’ this train- 
indications from the wayside locomotive carried equipment is continuously responsive 
control panel. to rail-carried currents which reflect track 
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Future Meetings of Other 
Societies 


Hydraulic Institute, January 8-10, Terrace 
Plaza Hotel, Cincinnati, Ohi 


Second National Symposium on Reliability 
and Quality Control in Electronics, sponsored 
by Institute of Radio Engineers, January 9-10, 
Hotel Statler, Washington, D. C 


Society of Automotive Engineers, Inc., Annu 
Meeting, January 9-13, The Sheraton-C ac 
Hotel, Hotel Statler, and Detroit Masonic 
Temple, Detroit, Mich 


Compressed Air and Gas Institute, January 
16-18, Grand Hotel, Point Clear, Ala 


Conference on the Practical Utilization of 
Recorded Knowledge, present and future 
January 16-18, The School of Library Science 
Documentation and Communication Research 
Center, Western Reserve Univ., Cleveland, Ohio 


12 Annual Technical Conference, Socic 
Plastics Engineers, Inc January 18-20, Hote 
Statler, Cleveland, Ohic 

American Society of Heating and Air Condi- 
tioning Engineers, Inc., Annual Meetir 
January 23-25, Cincinnati, Ohi 


National Rural Electric Co-operative Associa- 


tion, 14th Annual ing, Januar 
Louis, Mo 


American Management Association, 
Management Conference January 
Fairmont Hotel, San Francisco, Calif 


The Institute of Radio Engineers, Na 


Microwave Techniques, Feb 


f Pennsylvania, Phi 


ad Application 
Manageme 
University 


Western Winter Radio-Television and Appli- 
ance Market, division of Western Home Goods 
Market, February 10, Western Mer« 

Mart, San Francisco, Calif 


1ith Annual Society of the Plastics Industry 
Conference, Reinforce Plastics Division 
February 7-9, Hotel Chalfonte-Haddon Hall 
Atlantic City, N. J 


Pe musyivenin Electric Association, Electri 
ng Committee Winter Meet 
, Penn Harris Hotel, Harrist 
Pa 
Systems Operation Committee Winter Meet- 
ing, Pennsylvania Electric Association, Februar 
16-17, Hotel Statler, New York, N. Y. 


American Institute of Mining and Metal- 
lurgical Engineers, Annual Meeting, February 
19-23, Hotel Statler and Hotel New Yorker 
New York, N. Y 


12th Annual National Adequate Wiring Con- 
ference, February 23-24 LaSalle Hotel 
Chicago, Ill 


American Society for Testing Materials Com- 


mittee Week, February 27—-March 2, H 
Statler, Buffalo, N. Y 


Passenger Car, Body and Materials Meeting 
Society of Automotive Engineers, Inc., Marct 
8, Hotel Statler etroit, Mich 


14th Annual Society of the Plastics Industry 
Canadian Conference, March 8-9, Sheraton- 


Brock Hotel, Niagara Falls, Ont., Canada 


National Electrical Manufacturers Associa- 


tion, March 12-1 Edgewater Beach H 
Chicago, Ill 


National Association of consenten » Ragines rs, 
National Conference and Ex 
f Corrosion Losses, March 1 


New York, N. Y 


Steel Founders’ Society of America, Anr 
Meeting, March 15-16, Drake Hotel, Cl 

U1 

American Trade Association Executives 
Washington Conference, March 15~1 S 
Hotel, Washington, D. ¢ 
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Inductive Train Communication Equipment 


In two-way voice 
communication between and the 
wayside station a standard type of Union 
inductive train communication equipment 
was installed on the train and at the wayside 
station. This is FM operated with a carrier 
of 144 kc. This equipment, like the remote 
control equipment, operates on the inductive 
Known as Union ITC, this equip- 
permitted the the 
wayside station to announce 


order to establish 


the train 


principle. 


ment person exercising 
control from the 
to the passengers on the train any change in 


the control function. 


Converter and Noise-Suppression 


Filters Tested on Electronic Boat 
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32 volt 
ire crait 
-volt 60- 
power 
common 
of modern 
llp-to-shore 
mixers, 
CK pt wer, 


of 


efficiency. 


one 


equipment 


fathometers, radio telephone systems, and 
safety devices can likewise be readily 


No alter- 


ation or adaptation of the devices themselves 


other 
operated from C-D ‘‘Powercons.” 
is necessary. They simply plug into con- 
venient receptacies on the ‘‘Powercon.”’ 

In addition, C-D is demonstrating aboard 
the Ifl filter equipment 
developed specifically for marine use at the 
in N 


Gypsy extensive 


firm’s ‘Interference Laboratories” 
Bedford, Mass. filters 


guarantee, for the first time, noise-free recep- 


These **Quietone”’ 


tion aboard power-operated pleasure craft 


**Static” interference produced by motors 


and devices run by motors is removed or 


interfere 
of 
well-performing 


reduced to a level where it cannot 


and receiving radio 


Such 


with the sending 


communications, 


communications systems are particularly 


vital in times of emergency. 


Elevator Control for 
Tall Television Towers 


A recent development in inductive ele- 
Switch & Signal 
Division of Westinghouse Air Brake Com- 
pany, Pittsburgh 18, Pa., has been installed at 
WW5J-TYV (1,063 ft.), Detroit, 


vator control by Union 


four stations; 


GYPSY Ill, a floating electronics laboratory used for testing the latest electronic marine 


developments of the Cornell-Dubilier Electric Corporation 
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Mich.; KVOO-TV (1,175 ft.), Sand Springs 
(seven miles from Tulsa), Okla.; WGBS-TV 
(996 ft.), Miami, Fla.; and WISN-TV 
(1,100 ft.), Milwaukee, Wis. These Union 
“TVL” electronic systems the 
two-passenger elevators which glide up and 


control 


down inside the structures. 

Although an elevator in a television tower 
the tail-safe ““TVL” 
controlling it, too, is an innovation. 
of the 
related equipment, control is accomplished 


is unique, system for 


In place 


usual two-wire electric circuit and 
by means of a low-frequency carrier wave 
on a single, three-conductor cable. 
[his system enables the operator to stop 
at any level of the tower simply by pushing a 
button. 
structure 


Called 


The only switches required on the 
located at both 


limit switches, they 


terminals 
the 


are 


final stop 


sim- 


INDUCTIVE ELEVATOR CONTROL 


plifies television tower maintenance and repair, 


console 


and ground control, in case of emergency. 


car automatically when it reaches either 


terminal. A legal requirement in most states 


these switches usually are not used unless 
other equipment fails, 

Another feature is a separate, independent 
at the 
tower enabling someone on the ground to 
control the elevator if equipment failure or 


should However, 


control console located base of the 


other emergency occur, 
this console, under lock and key, is available 
only to authorized personnel. 

The system also contains noise-free com- 
munication apparatus which insures constant 
voice contact between car and tower base 
An integral part of the installation, it is free 
from by 
push button either in the car or on console. 


radio interference and operated 


The transmitter, located in the elevator, 
provides a carrier frequency of 144 kc, It 
sends out tones of two Yifferent frequencies 
one tone controls ascent of the car, the other 
descent. 
energize the transmitter 
battery located in the cab. 


controls The voltage required to 


is provided by 

The receiver is installed at the lower end of 
the tower and, dependent upon travel direc- 
tion, filters the signal and feeds it into relays 
which in turn control the operation of the 
elevator power supply. 

Advantages of inductive control over con- 
ventional wire control is ability to stop or 
start elevator at any level of the tower with- 
out special Wire 
control, too, is unsafe and impractical be- 


switches, wiring, etc. 


cause high winds or other adverse atmos- 


pheric conditions can cause damage. 
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Electric Wordwriter 
Simplifies and Speeds Typing 


The Electric Typewriter Division of Inter- 
national Business Machines Corporation an- 
nounced development of the IBM Electric 
Wordwriter, 
prints any one of 


an experimental device which 
forty-two 18-charactet1 
words or phrases at a rate of more than 150 
words a minute. The new machine auto- 
matically capitalizes and hyphenates words 
[he Wordwriter idea was conceived by 
[. J. Watson, Sr., IBM board chairman, to 
increase accuracy, speed typewriting, and re- 
duce typing effort. The new machine was 
developed by R. R. Seeber, Jr., senior IBM 
staff member 
at Watson 
Columbia 


of the pure science department 
Scientific Computing Labora- 


tories, University, New York, 
". 3. 

Che development model is a standard elec- 
tric typewriter set in a center-well desk. 
Connected to it, out of sight in the left-hand 
drawer, is a memory system placed in a con- 
trol panel [he typewriter retains all its 
normal functions and can be used for routine 
work. A foot switch shifts and converts it 
into the Wordwriter. 

[he machine gives typists and secretaries 
a chance to use stock phrases and job-jargon 
Since the typist herself decides what to store 
in the memory unit, she fits the Wordwriter 
to her individual job. The task of memoriz- 
ing the code is easy because the typist sets 
up her own coding system, choosing the letter 
key to represent a word or entire phrase and 
thus, reducing the possibility of typing 
errors 

The Wordwriter’s most fascinating fea- 
tures are: (1) Conditional hyphenation which 
relieves the typist of having to think of the 
automatically written word’s position in the 
line, i.e., if the word “‘appreciate,”’ is written 
at the left-hand side or middle of the line, 
hyphenation is disregarded and the word 
But should it come 


at the end of the line, conditional hyphena- 


spelled out completely. 


tion takes over, breaks the word in the right 
{ 


place, and completes it on the next line. (2) 
Optional capitalization of such phrases as 
“thank you for” which might occur either at 
the beginning of a sentence, where it requires 
an initial capital, or later, where it is spelled 
entirely in small letters. Thus, the optional 
capitalization feature produces a capital let- 
ter or not, depending on the phrase place- 
ment. 

Since 42 words or phrases, 18 characters 
each, easily can be put into the memory unit, 
during 


the typist obtains a “rest period” 


otherwise routine work. And she can master 
the mechanism after a very short period of 
instruction, 

(he everyday business letter shows the 
machine’s versatility and practicality. By 
pressing down the Wordwriter switch and 
touching the appropriate key the date line, 
changed by the flick of a button, is typed in 
its proper place and the carriage returned to 
the left-hand margin where the name and 
address are typed in by the typist. Then the 
salutation “Dear Mr.” is automatically 
written and the addressee’s name put in by 
the typist. In the body of the letter standard 
phraseology such as “in accordance with,” 
“thank you for,” and similar phrases are 
typed at the touch of the appropriate key. 
In the case of “thank you for’ it may be the 
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“e”? key. 
typwriter key letter could have been chosen 
beforehand to call the from the 
memory unit, 


Flexibility is apparent because any 
phrase 


At the complimentary close, the Word- 
writer does some of its fastest and cleverest 
Touching the proper key for the 
closing, the operator can sit back and watch 


work 


the machine return to the left-hand margin 
space down two spaces, tabulate to the proper 
place on the sheet, type in the letter writer’s 
name, move the paper up, type in his title, 
move the paper up again and type in the 
Chen, 
tionist, the memory unit returns the carriage 


name of his department. a pertec- 


to the left-hand margin and types the initials 
While the ma- 
chine is doing this, the typist prepares her 


of the signer and the typist. 


next letter, 

Increased efficiency without strain is pro- 
vided the typist by the Wordwriter when used 
in fields with special, constantly recurring 
vocabulary, such as psychology, medicine, 
law, engineering, letters of credit, invoicing, 


and order writing. 


New Sound Laboratory at 
General Electric Has Noise Library 


\ library of noise will be one of the major 
results of a new sound analysis laboratory 
recently completed by General Electric 
Company at Fort Wayne, Indiana. 

Recordings of the slightest murmur of 
electrical transformer and motors will make 
the “noise library” a most unique collection 
in existence. The recordings will be used 
to compare various noises, so that noise 
sources can be isolated and corrected. 

Believed to be the largest sound room in 
industry with an ambient noise level of +10 


decibels (as measured on NEMA-specified 


networks), the laboratory is a free field 
(anechoic) chamber exceeding the specifica- 
tions recommended by the National Elec- 
trical Manufacturers Association for such 
tests. This is low enough to permit sound 
analyses to be taken on units whose acoustical 
power ranges from 107! watts to 1 
a range of 100 million to one 

All tests are made by remote itr 
without any person in the sound room during 


testing, because the human body reflects 
sound and is incapable of remaining ab 
solutely motionless and silent 

[he laboratory building is const: 
that its wall are not parallel to any 
structure This yrevents outside 
from reflecting back and forth betwee 
subsequent build-up of sound ener 
outside walls. 

Inside the laboratory, the sound testing 
chamber floats on steel springs and rubber 
shock absorbers, to help prevent transmission 
of practically any ground vibration such a 
would be caused by a passing train. Its walls 
are of 8-inch concrete, lined with 3 inches of 
batting Over 


flat mineral fiber acoustic 


this layer is another inches of the same 


material in the form of a giant wash-board 
with ridges 3-feet deep, covering the 


inner surface of the room from ‘“‘ceiling”’ to 


entire 


“floor.” 

A steel ramp extends from the doorway of 
the chamber into the exact center of the 
room, on which equipment to be tested is 
testing instru 


placed. 


Mi rophones and 
ments are suspended above the ramp, and 
are connected to rec ording ¢ jyuipme nt outsid 
the room. In an actual test, the double 
doors to the room, also covered with acoustic 
fiber and baffling, are locked into place to 
insure accuracy. 

lo be tested in the room are G-E products 
manufactured at Fort Wayne including frac- 
tional and integral hp motors, and dry-type 


and control transformers 


ENGINEERS SET UP TEST of transformer in new General Electric Company sound laboratory, Fort 


Wayne, Ind. 


Believed to be the largest sound room in industry with an ambient noise level of +10 


decibels, the laboratory makes possible sound analyses on units with an acoustical power range 


of 100 million to one. 
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Portable Electronic Computer 
Developed for U. S. Air Force 


Development of a portable miniaturized 
electronic computer to speed reconnaissance 
data computation for bombing missions was 
announced by the Air Research and Develop- 
ment Command Headquarters 

Present bombing techniques require con- 
siderable time to solve mathematical prob- 
lems from data obtained by reconnaissance 
aircraft before a bombing mission can begin 
Ihe new computer will solve these problems 
in minutes compared to hours now required 
by conventional manual methods, using 
desk calculators 

The 550-pound, 24 cubic-foot computer 
was developed by the International Business 
Machines Corporation, for the Air Research 
and Development Command’s Wright Air 
The COMAR-1 (for 
Aerial Reconnaissance) was re- 
ently installed at Wright 
(WAD( Aerial Resonnaissance 
Wright-Patterson Air 


Development Center. 
Computer, 
\ir Development 
Center’s 
Laboratory, Force 
Base, Ohio. 

Pinpoint bombing depends upon precision 


instruments that correct for various error- 


producing elements present in the type of fly- 
sng pertorme d by modern aircraft 

The Air Force has long sought a computer 

reduce 


reconnaissance computations 


juickly Large-scale digital computers, al- 
eady installed at several Air Force installa- 
tions, are too big and complex to be moved 
quickly and as frequently as tactical opera- 
tions may demand 

It is hoped the COMAR-1, housed in a 
by 23 inches and 38 inches 
Small and 


transported in a one- 


cabinet only 47 
high, will provide the answer 
light enough to be 
quarter ton pick-up truck, it uses standard 110 
to 115 volts a-c, needs no air conditioning, 
and draws only 1!/2 kilowatts of power, little 
more than a portable floor-type electric 
heater. 


The model delivered to WADC will be 
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ANTHONY A. GARRA, 
project engineer on 
COMAR-1, at ARDC’s 
Wright Air Develop- 
ment Center, demon- 
strates the ease with 
which the portable 
miniaturized electronic 
computer's top hinges 
upward and its sides 
swing open on hinges. 
COMAR) (Computer, 
Aerial Reconnaissance) 
speeds up 

naissance data 


recon- 

com- 
putation for bombing 
missions, 


used experimentally with a view toward 
placing small electronic computers in the 
field at squadron level. 

Besides its flexibility, it features low cost 
and exceptional ease of operation and main- 
tenance Ihe cabinet is hinged at one end 
ind opens to permit easy access to all parts. 
Despite its small size and low cost, it has all 
the facilities normally found in the larger 
super-calculators 

The COMAR-1, a general purpose com- 
puter, also can be used for geodetic, photo- 
grammetric, and any other computations. 
Project engineer on it is Anthony A. Garra, 
who is of WADC’s 


Laboratory 


Aerial Reconnaissance 


Charting Equipment Section. 
lhe computer was designed and developed at 
IBM’s Watson Scientific Computating La- 


boratory in New York City. 


Housewife-Engineers 
Needed in ‘‘Automatic’? Homes 


Make 


makers of the future is the proposal of an out- 


“engineers’’ of the nation’s home- 


standing private utility and manufacturing 
executive. 

Young women in high schools and colleges 
taught a course in ‘‘Household 
is the belief of Frank M. Tait, 
chairman of the board of the Dayton Power 
and Light 


should be 


Engineering,” 


Company and of the Dayton 
Pump and Manufacturing Company. 

A young woman’s formal education in 
home economics does not properly equip her 
to enjoy the “‘automatic” homes of the pres- 
ent or of those “‘marvels”’ yet to come. 

These new automatic gas, electric, and 
kitchens save hours of time and 
effort, but the average homemaker does not 


electronic 


derive from an appliance all the benefits 
built into it by the manufacturer, because she 
never really gets to know the appliance. 
Schools should teach the prospective bride 
how each appliance works and what it is 
capable of doing. It is suggested that some 
study be given waste disposal units, water 
softeners, irons, automatic dish and laundry 
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washers, automatic space heating units, 
laundry driers, carpet sweepers, dehumidi- 
fiers, air conditioners, water heaters, inciner- 
ators, and other modern “‘necessities.” 

A homemaker should also be taught simple 
rules for keeping appliances in good working 
order. The housewife should know what she 
can do safely in the way of maintenance and 
repairs—and what should be done by pro- 
fessional servicemen. 

A woman with some training in household 
engineering will be able to make a greater 
contribution to home life. 


British Convention on 
“Electrical Equipment of Aircraft’ 


The Institution of Electrical Engineers 
is arranging a convention on “Electrical 
Equipment of Aircraft”? to be held in the 
Institution building in London from May 
2-4, 1956. About 20 papers will be pre- 
AIEE members are invited. 

The proceedings will be opened by the 
president, and the provisional plans are: 


sented, 


Wednesday, May 2, 1956 
Evening—Session 1: Opening Session 

Thursday, May 3, 1956 
Morning—Session 2: 
Aircraft 
Afternoon—Session 3: 
Systems 
Evening—Session 4: 
Maintenance 

Friday, May 4, 
Morning 
ment 
Afternoon 


Electricity in 
Aircraft Electrical 
Installation and 


1956 
Session 5 


Machine Equip- 


Session 6: System Equipment 


French Initiate Program to 
Step-up Atomic Energy Activities 


The French Government has initiated a 
broad-gauge program affecting educational 
and atomic energy activities in a move to 
advance its position among the leading na- 
tions of the world conducting basic nuclear 
physics research 

A major step is the purchase of three Van 
de Graaff accelerators from High Voltage 
Engineering Corporation, Cambridge, Mass 
One, a 4-million-volt unit, will be used as an 
injector for the proton-synchrotron being 
built at the Centre d’Etudes Nucleaires de 
Saclay (near Paris). ‘This synchrotron, for 
basic physics investigations, is similar to the 
cosmotron used at the Brookhaven National 
Laboratory in the United States. In fact, it 
was the outstanding success of an injector de- 
veloped by High Voltage Engineering Cor- 
poration for the Brookhaven cosmotron that 
led to purchase of the accelerator for the 
Saclay installation. 

An even 6-million-volt Van de 
Graaff machine is to be used by the Institut 
de Recherches. Nucleaires at France’s Uni- 
versity of Strasbourg. Projects there aimed at 
development of fundamental nuclear data 
are under direction of Professor S. Gorodet- 
sky, and are conducted in co-operation with 
the French Department of Education. 

The third unit, a 2-million-volt Van de 
Graaff, will be used in a program adminis- 


larger 
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tered by the French Atomic Energy Com- 
mission to train physicists and engineers 
rhis is the initial effort by France to tailor 
its educational programs to the needs of the 
followed by an 
integrated training curriculum in this field 


nuclear age, and will be 


to be set up in all French universities 


Electronic Sound Gauge Helps 
Blind To Test Production Parts 


The magic of electronics is enabling blind 
people successfully to carry out the pre- 
cision testing of close-tolerance production 
parts at Burroughs Corporation’s main plant 
in Detroit. 

Using an ultrasensitive electronic sound 
gauge, developed by Burroughs manufactur- 
ing engineers, blind employees will be able to 
test quickly and accurately the thousands of 
precision parts the corporation produces for 
use in its business machines and equipment. 

he sound gauge, under test by Burroughs 
for some time, was demonstrated before pro- 
duction experts by Charles D. Sullivan, em- 
ployment specialist for the Michigan Social 
Welfare Commission and Nick Sotnick, both 
of whom are sightless. Each learned to oper- 
ate the gauge with approximately five min- 
utes of instruction. 

[he gauge, about telephone size, is con- 
nected by cable to an amplifier and measures 
accurately to 0.0002 of an inch. Production 
parts are inserted into a measuring anvil. A 
thickness 


1 


electronically 
] 
‘ 


reading is taker 
and, at 
the same time, is transformed into a sound 


The reading is indicated on a dia 


tone, as well as a visual light signal 

Che blind operator, wearing a head phone 
similar to that of a hearing aid, hears a low 
pitched tone for under the 
proper thickness and a high pitched tone for 
those 


parts that are 


thickness 
Parts meeting the requirements produce no 
tonc at all 


parts over the required 


Large-Screen Radar Display 
System for Normal Light Viewing 


A high-brightness radar display system 
which projects radar images on a screen four 
feet in diameter and can be viewed under 
normal lighting conditions has been de- 
veloped by the Radio Corporation of America 
for possible use in air traffic control and other 
applications where large, bright displays may 
be required. 

The experimental system has been built 
around a new tube developed at the David 
Sarnoff Research Center of RCA at Prince- 


ton, N. J. 


as capable of providing a display many times 


It is described by RCA scientists 


brighter than any previously achieved on so 
large a screen. Where present large dis- 
plays must be viewed in comparative dark- 
ness, they report that the new system permits 
satisfactory 
brightly lighted as the average living room. 


viewing in surroundings as 

Based on a modification of the direct- 
viewing storage tube previously developed by 
RCA, under Signal Corps contract, for day- 
light viewing of radar images on the bridge 
of a ship or in an airplane cockpit, the new 


large-screen display involves a projection 
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process employing a high-efficiency optical 
system and a rear-projection directional 
screen, 

According to details given, the image 
first produced on the face of the modified 
storage tube, which is four and one-half 
inches in diameter. The tube employs three 
electron guns: the first floods the lumines- 
cent face of the tube and produces 
tremely bright image, the second ‘“‘w 
the pattern of the picture, and the third pre 
vides an erasing beam to remove the pattern 
is desired. With the erasing beam, any 
portion of the area may be cleared instantly 
so that a new image may be imposed. 

(he projection system was described as an 
to the 


television 


similar 
theater 
By this means, the image 


experimental arrangement 


optical system used in 
image projec tion, 
on the tube face is reflected from a spherica 
mirror through a correcting lens to the four- 


foot display screen. 


Trackless Cross-Country 
Freight Train Has All-Wheel Drive 


Several 
freight train promise to open new doors to 


types of a giant cross-country 
the expansion of world commerce into under- 
developed areas. 

One of the nation’s leading industrialists 
Robert G. LeTourneau, says 
that commerce “‘is about to undergo a broad 


and inventors, 


extension beyond the bounds of highways 
and railroads” due to this new concept it 
transportation. 

The cross-country freighters differ con 
siderably from the railroad variety. They 
travel on rubber tires instead of rails, and 
with all-wheel 


each car is self-propelled 


drive, rather than pulled by a lead engine 


Cross-country freighter 
showing almost un- 
canny maneuverability 
around sharp corners. 
Each “trailer” furnishes 
its own locomotion 
through powerful elec- 
tric motors tucked into 
each wheel—thus this 
32-wheel 


Rectangular 


train has 
drive. 

shapes on the lead 
car are, from left: 
operator's cab with 
seats for 7 people, 
3,500-gallon fuel 
tank, and 2 engines 
with generators to 
furnish power to the 
electrically 
wheels. 


driven 
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Three of the transporters already 


en completed by R. G. LeTourneau, In« 
Texas Just contracted 
one for the \rm rr 


Several others hav 


insportatio 
been ordered | 
ite industry for use in parts of the Unit 
States and abroad 

One reason the new cross-country carri 
ate where other equipment will not 
arran 

, Every eel of every las an 
lividual electric motor tucked into its cent 


iS, a Six-car train with six wheels pe 


yuld have a 36-wheel d 
Another reason is that tires on some of 
freighters range up to 10 feet tall and 4 f 
wide, oftering more than 50 times the gr 
ontact area of an ordinary automobil 
Such size, plus the fact that the tires o 
on as little as five pounds air pressu 
the freighters to travel through sand, 
or lowland areas where conventional eq 
ment would bog down quickly 
Still another feature which 
rough, rocky terrain is 
illow wheels 


over such obstacles as stumps or dit« 


mounted axles These 


out reflecting jolts to the rest of the car 
A unique steeri rrangement as 
that the last car « 1 iohter 


identical tracks of the t rardless 


will follow the 


now many 


choose their 1 as tl 

It was pointed out t 
ailroad trains require t 
evel, these 


rubber-tired editions can 


a steeper grade than an automobile I 


the expense of tunneling through 


or zig-zagging up hillsides is eli 





RCA and NBC Sponsored 
Scholarships and Fellowships 


he 1955-56 academic year begins the 11th 
year during which RCA has supported a 
scholarship-fellowship plan. At the end 
9f World War II, Brigadier General David 
Sarnoff anticipated the need for men and 
women trained in the field of electronics 
t carry wartime developments into peace- 
time commercial applications. 
ment this, the 


Io imple- 
RCA scholarship plan was 
it -d by the board of directors in 1945. 
rhe plan was extended to include graduate 
fellowships in 1947, and has been further 
xpanded from time to time 
Close relationship between the electronics 
and the entertainment arts has 
RCA 


and fellowships which formerly were limited 


arged the scope of scholarships 


» students of science. The awards now 
the fields of dramatic arts and music 
1s industrial relations 
of 33 RCA scholarships and 20 
wships valued at $96,400 will be 
he corpor ition during the 1955 6 


ur hese scholarships and 


i 
established in all classes of 


} 


iniversities—large and small, 


also privately endowed 


) 


} through the grants, 193 in- 
ave been aided in the advance- 
ir education 
1ips are awarded for graduate study 
arch only in the United States, and 
institution in which the Fellow studies 
ye approved by the RCA fellowship 
quests for additional information and 
application blanks concerning RCA fellow- 
ships administered by the National Research 
Council should be addressed to Fellowship 
ffice, National Council, 2101 
Cor ition Ave., Washington 25, D. C. 


Research 


Transistorized Repeater 
Improves Field Telephone 


easy-to-use device that 
lets a combat soldier talk farther over field 
wire wit 


Army 


inexpensive 


h his phone is being perfected at the 
Signal Engineering 
, Fort Monmouth, N. J 


splicing a small rugged repeater” 


Corps Labora- 


a telephone line every 6 miles, voice 


nge is extended upwards of 30 miles 
Jnce installed, the new device works auto- 
iatically without adjustment for the life of 
the equipment, 

Heart of the new device is a pea-sized 
transistor that cuts down the effect of line loss 

1ich limits the distance of voice travel. 

The new device weighs a m 9 pounds 
is one fifth 
World War II 


development and a postwar multitube model 


including case and battery It 
the size and weight of a 
These devices offset line loss by a build-up 
or boost of the voice, both necessarily costly 
and big. 

In the new model, a dozen small parts 
fit snuggly on a simple printed circuit card. 
A flat plastic case seals out dirt and moisture, 
thus making for years of trouble-free service 
takes 

much less 


The new repeater rough combat 


handling, and _ uses powel 


Batteries for the new device last 90 days, and 
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cost $6 annually as against the World War II 
repeater’s which cost about $105. 

The repeater has other advantages. 
Where only one wartime unit could be used 
in a line placed mid-point in the telephone 
circuit, with the model, a 
soldier’s voice can travel much farther tieing 
into a combat “‘party-line.”’ 


transistorized 


For flexible battlefield use, the transis- 
torized than the 
It can be strung in a tree 


repeater is much better 
previous models 
for camouflage, spliced in easily, or taken 
out of a field wire. In fast-moving combat, 
a single man can rapidly lay out or pick up a 
complete circuit by himself—a tough job at 
best with the older 65-pound repeater. 

The new model will last 10 to 15 years 
in field service and needs no adjustment 
whereas the old models were depot repaired 
frequently. 

Chis new aid to the soldier was recently 
tested in the Signal Corps 
climatic chambers to double-check arctic cold 
and desert heat 


laboratories’ 


performance. It will be 


] 


further tested in simulated combat before 


issue to the troops 


Low Current Units 
Introduced by Fedders-Quigan 


One of the 
and producer of room units, introduced its 
1956 line 


draws only 40 per 


pioneers in air conditioning 
featuring a 3/4-hp model which 
cent of the current of 
conventional models. 
Radically new is the ampere ‘3/4 
Supreme,” designed to aid in the solution 
of the nation’s 


40 per cent of the 


wiring problems. Using 


current of other units, 
the “Supreme” puts an end to blown fuses, 
overloaded circuits, and many of the other 
This 
new high-power, low-ampere model does not 


traditional air conditioning difficulties. 


require special wiring costs; it plugs into any 
available 110-volt outlet 

The public has been warned repeatedly 
by utility companies of the need for special 
appliance circuits for air conditioners be- 
cause standard home wiring is overloaded. 
The problem is solved by this full-power, 
low amperage air conditioning unit which 
is said to operate safely and efficiently on 
existing circuits 
und dramatic feature is the 
Purifier,”’ 


Another new 


“Electronic available in several 


models, which removes up to 300 per cent 
more dust, pollen, and foreign particles from 
the air and also removes smoke from the 
atmosphere. 

window unit 


4 room air conditioning 


was introduced, too, which cools in the 


summer and heats in the winter—even in 
newly 
built 


into the unit prevents icing up by means of a 


below-freezing temperatures. The 


developed ‘“‘automatic defrost cycle” 


power heat pump which automatically 


defrosts itself, and can draw heat from 


outside air even in 10 degree temperatures. 


Autonetics Division Is 
Established by North American 


North American Aviation, Inc., has an- 
nounced establishment of the Autonetics 
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Division for continuation of its engineering 
and manufacturing operations in the electro- 
mechanical field. 

Developed from engineering studies in- 
augurated nearly 10 years ago in relation to 
the company’s program of guided missile 
North 


electromechanics has grown into an opera- 


development, American’s work in 
tion now employing nearly 8,000 people. 

[he division is the outcome of the growth 
ind continuous progress made in this field, 
and is developing and producing important 
equipment for the United States’ defense pro- 
gram as well as automatic devices with com- 
mercial potentials 

The Autonetics Division is engaged in the 
development and production of automatic 
navigational systems for both missiles and 
aircraft flight 


trol systems, airborne armament control sys- 


autopilots, automatic con- 


tems, radar systems, analogue and digital 
computers, data processing equipment, and 
precisiop automatic controls for machine 
tools 
I'he division is producing the fire control 
system for the F-86K Sabre Jet, the electro 
mechanical flight stabilizer controls for th« 
F-100 Super Sabre, and the NADAR airborne 
tape rec order and two-place intercommun|- 
units. The division also has de- 
veloped NATECS, an automatic control sys- 


tem for emergency vehicles and traffic 


cation 


signals 

John B. Moore, who has been head of the 
company’s electromechanical engineering 
department, has been named general mana- 
ger of the 
L. L. Waite, vice-president in charge of 
North American’s Missile and Control Equip- 
ment operations 


Autonetics Division reporting to 


rhe Autonetics Division will soon occupy 
expanded facilities now under construction 
near North American’s Downey plant 


Staff for USNC- 
International Geophysical Year 


The VU. S. National Committec for the 
International Year USN‘ 
IGY), has announced that the secretariat 
of the committee now includes the following 
Hugh Odishaw, Ad 
ministrative Officer R. C. Peavey, and Pro 
gram Officer G. F. Schilling. 

The International 
(1957 


of man’s physical environment. 


Geophysical 


Executive Secretary 


Year 
58 ) program is an unprecedented study 
More than 
participating in the co- 


Geophysical 


40 nations are 
ordinated, simultaneous geophysical inves- 
tigations. ‘The United 


aurora 


program of the 
States includes the following field 
and airglow, cosmic rays, geomagnetism, 
glac iology, gravity measurements, 1 ynospheric 
physics, latitude and longitude, meteorology 
oceanography, seismology, solar activity, 
rocket exploration of the upper atmosphere, 
and the earth satellite program 

Che planning of the United States’ program 
by the U. S. National Committee has been 
achieved through the assistance of 14 tech- 
nical subcommittees and panels, composed 
of specialists in the various geophysical disci- 
plines. These groups have worked closely 
with the USNC Secretariat and with many 
public and private institutions co-operating 
in the USNC-IGY effort. Established by the 
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National Academy of Sciences, USNC-IGY 
is responsible for the formulation, direction, 
and execution of the United States program. 
Federal sponsorship and funds have been 
obtained by the Academy’s committee 
through the National Science Foundation 
which is the Government agency responsible 
researc h To 


for federally supported basic 


date, Congress has appropriated $12 million. 


Signal Corps Tests 
Made in ‘‘Mobile Laboratories”’ 


\ fleet of 16 ‘‘Mobile Laboratories” de- 
Army Sig- 
Laboratories, Fort 


signed and developed by the U.S 
nal Corps, Engineering 
Monmouth, N. J., to test and improve sup- 
pression systems for a wide variety of inter- 
ference producing equipments built by in- 
dustry for the Armed Forces, is now in suc- 
cessful operation from coast-to-coast 

Ihe unique ‘“‘labs on wheels’ transport 
test equipment and associated gear to all 
parts of the United States to analyze the effi- 
ciency of radio interference systems of pre- 
production models of vehicles, engine gen 
rators, radar equipments, et is they are 


made available for military use by contract- 
ing firms 
The traveling 


of Fort Monmouth, N. J., Milwaukee, Wis 


and Pasadena, Calif., are manned by Signal 


laboratories. operating out 


Corps engineers, skilled in the radio inter- 
ference suppression field The new mobile 
workshops are converted 29-passenger buses. 

On_the-spot tests are made to determine 


conformance to applic able suppression speci- 


fications If found unsatisfactory, engineer- 


ing design assistance is supplied the manu- 
facturer to provide acceptable equipment 
with a minimum of delay 

Suppression tests are conducted in an area 
away from the contractor’s plant where man- 
made interference is at a low level Results 
show the new service has expedited solution 
of engineering problems and assisted tech- 
nical services in the procurement of high 
priority equipments with a minimum of de- 
lay. 

Ihe traveling laboratory carries a full com- 
plement of interference measuring equip- 
ment, and a wide variety of suppression com- 
ponents, including capacitors, filters, feed- 
through capacitors, shields and _ shielding 
tools, and other items such as a workbench, 
report desk, reference book case, clothes- 
closet, and heater. 

Installed also is an engine generator for 
the test equipment, lights, and power tools. 
Ihe exteriors of the vehicles have been al- 
tered to permit easy removal of thé inter- 
ference measuring equipment, equipment 
table, extension cord, and other items 

Work on the mobile laboratory project was 
spurred by an Army announcement citing 
the necessity for applying radio interference 
suppression systems to all gasoline-engine- 
driven and electrically operated equipment. 

[he Army **Radio 


interference, by degrading the performance 


iunnouncement said: 


of communication equipment, endangers the 


attainment of military 
se 


objectives and the 
lives of personn 
available to all 


[he unique service, 


branches of the armed services, was con- 
ceived and developed by engineers of the 


Suppression and General Engineering Branch 


of Coles Signal Laboratory, a component of 


the Signal Corps Engineering Laboratories. 
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Ford Motors Establishes 
Atoms for Peace Awards 


Dr. James R. Killian, Jr 
Massachusetts Institute of 


president of 
Tec nn logy, will 
serve as chairman of the organization and 
Atoms for Peace 
Awards, it was announced today by Henry 
Ford I] 

In addition to Dr. Killian, the committee 
Detlev W. Bronk, president 
of the Rockefeller Institute for Medical Re- 
National Acad- 
emy of Sciences; Dr. Ralph J Sunche, 
general of the United Na- 
tions; Dr. Arthur H. ¢ 


chancellor 


planning committee of 


will include Dr. 
search and president of the 
undersecretary 
ympton 


Washington Uni- 
Horton, 


professor 
and former 4 
versity Mrs. Douglas formerly 
president of Wellesley Colleg: Dr. Mervin 
J. Kelly, president of the Bell Telephone 
Laboratories and Dr. Alan Waterman, 
director of the National Science Foundation 
Atoms for 


Strauss chair! I 1€ 


Peace Awards, announced by 
Atomic 
1 Geneva on August 8, 


Lewis 
Energy Commission 
was established as a memorial to Henry Ford 
and Edsel B. Ford by a Ford Motor Com- 


pany Fund appropriation of $1 million 
j P 
1 


will provide $100,000 annually for 10 ye 


to be spent in helping to provide incentive 


for the world’s scientists, inventors 
re¢ ard tor 
political belief—toward finding new ways 


ind en- 


gineers—without nationality or 


which the science can be 


used for the welfare of mankind 


atomic energy 
I welcome the opportunity to share in the 
establishment by Mr. Ford of the Atoms for 
Peace Awards and to work with him and the 
other members of the committee in planning 
making the awards,” Dr. 
Killian commented 
‘Bold and imaginative acts to encourage 


the means for 


and demonstrate the benign uses of science 


and technology, such as the President’s 
‘Atoms for Peace’ 


items on the agenda for world peace. 


program, are top-priority 
” 
Mr. Ford stated that the executive com- 
mittee of Massachusetts Institute of Tech- 
nology had approved his suggestion that the 
headquarters of the new institution be 
located at that campus. 
The organization and planning com- 


mittee, under the leadership of Dr. Killian, 


| 
has agreed to undertake the planning and 
Awards 


that will best assure the use of its funds dur- 


organization of the Atoms for Peac« 


ing the next 10 years toward the application 
of atomic energy for the benefit of mankind 

In informing Mr. Lewis Strauss of the es- 
tablishment of the new institution on July 
25, Mi Ford described it as a response to 
the hope expressed by President Eisenhower 
at the July 


meeting of the ‘“‘Big-Four’’ in 


Geneva that “private business and profes 
sional men throughout the world will. . . pro 
vide an incentive in finding new ways that 
this science can be used. . . for benefit of 
mankind and not for destruction.”’ 

Mr. Ford said at that time, ‘‘We would 
propose that when the organization of this 
new memorial fund is completed, the Board 
of Trustees of Atoms for Peace 


point each year 


Awards ap- 
a competent International 
Jury of Awards for the f 


purpose of se lecting 


from among the world’s scientists, inventors 


’ 


and engineers—without regard for na- 
tionality or political belief—the individual 
or group of individuals who, in the jury’s 


judgment has made the greatest contribution 


Of Current Interest 


during the r to 
energy; that the 


selected be 


peaceful ses 
individual or 
granted with appropri 
Atoms for Peace Award 


year; that the annual award carry, in 


mony the 


tion to a suitable medal to be designe« 

cast for the purpose, an honorarium of ‘ 
000; that, if during any year the International 
Jury of Awards or the Board of Trustees finds 
no candidates pre-eminently I 
Atoms for Peace Award, 

posal of the memorial fund be used 
for scholarships and fellowships 
to contribute to the advancement 


science f peaceful application 


Union College Engineering 
Receives Gift Kit from IBM 


ntation 


i t en 
ng De- 
; nectady, 
siness Machines 


partme n 


N. Y., by the 


Corporation 


immediate 

senior e1e 

classes 

IBM 
made by two Union alumni, Mr. Bryor 
Phelps, Class of 1935, and Mr. Har 
Heath 


assigned to 


Presentatior behalf of 


Class of 1951, 3oth currently ar 
IBM’s 
Clarence I 


chairman, electrical engineering department, 


Poughkeepsie labora- 


tories Professor Goodheart, 


accepted the gift for the Union College 


Nuclear Microscope 
Measures Tiniest Particle 


Nuclear physicists of Stanford Un 


High Energy Physics Laboratory are 
able to examine the tiniest particles of 1 
through a recent development—the wo 
largest nuclear microscop¢ 

Experimental work, under the 
Office of Scientific Resear« t 
direction of Professor Robert Hofsta 
is director of nuclear researcl 
has proved out a previo 


atomic nuciet 


of a tennis ball with extr 

[his was also true of the 

balt, calcium, and other « 
This instrument cor 


electron linear accelerator c« 


ton 16-foot high magnet spe 
Chis equipment, developed under 
Naval Research, Atomic Energy ‘ 
sion, and Air Force sponsorship, is ca 
measuring nucleons of an atom cor¢ 
accuracy of 4 X 10~ of an inch 

rhe instrument will probably be able to 
measure protons (smallest particles within 


as the microscope 


the nucleus of an atom) | 


volts, 


steps them up to 550 million 


showing them about 100,000 times bigger. 





LETTERS TO THE EDITOR 


INSTITUTE 


to contribute to these columns expressions of opinion 


members and subscribers are invited 


dealing with published articles, technical papers, 


or other 


W hile 


subjects of general professional interest 


endeavoring to publish as many letters as 
possible, Electrical Engineering reserves the right 
to publish them in whole or in part or to reject them 


entirely. Statements in letters are expressly under 


And Our Posterity 


You probably do not experience the same 


salutation 
At this 


moment in our professional history there are 


hological jolt in reading the 


to this letter that I do in writing it 


but few women engineers. Currently we are 
faced with a critical shortage of elec- 


] engineers occurring at the very time 


into the 


almost limitless d 


n anyone who attempts to see 
would say that the e- 
yments in electronic applications, con- 


and communication seen to require 
numbers of talented young people to 
that per- 


ght have to grow at the 


our profession We realiz« 
expense 
he other professions which may 

so necessary to the community 
alize that every capable high school 


juate should be encouraged to proceed 


his education. Simple arithmetic, how- 


shows that if we are to meet the demands 


scientists and engineers which your gen- 


ation will present to the community, we 
source ol! 
Their 


and 


doubling oul basic 


must consider 
supply by taking in the womenfolk. 
acknowledged intuition 
flexibility of 


tribute extraordinarily to the electrical engi- 


superiority in 


mind might very well con- 


neering profession 

Many of us are concerned about the elec- 
trical engineer becoming a mere servant of a 
thinking machine which those who delight in 
pure fantasy assure us will do all the difficult 
intellectual labors of the future; 


the majority of us are quite sure that we are 


however ; 


successors, as the con- 
Machine, 


Ove! 


agdressing you, our 


tinued Masters of the asserting 


your intellectual control the physical 
without too much fuss and furor 
We electrical doubt 


at, in the short one hundred years that lie 


universe 
engineers have no 
ween the time that this is written and the 


that it will be read, the already large 


nounts of energy available for the use of 
of us will be multiplied many, many 


that you, our successors, will be pre- 


your community with the possibility 
ng a kind of life scarcely limited by the 

cessity of physical labor 

\ t 


hecy is required to envision your era, in 


communication, no great gift of 


indoubtedly the celerity and flexibility 
transmission of thought 


will be so enhanced that 


from one 
another 
liaison 


processes as well as proce 


be accelerated to the point where 
he total 


lay Can never arise 


misunderstandings of the 


remember, however, when you 


yack into the history of the mid- 


stood to be made by the writers. Publication here 
in no wise constitutes endorsement or recognition 


by the AIEE 


should be typewritten, double-spaced, not carbon 


All letters submitted for publication 
illustrations should be submitted in 
inked 


Captions should be 


copies Any 


duplicate, one copy an drawing without 


lettering, the other lettered 


supplied for all illustrations 


century period, that in spite of wars, depres- 


sions, droughts, and floods this generation of 
electrical engineers was blessed with a hug: 
enjoyment of life with its tremendous in- 
tellectual opportunities and social and intel- 
lectual interchange. 

We hope that you serve your community 


well; and enjoy yourselves while doing so 


Yours very truly 


M. D. HOOVEN (AM ’24, M °30, F °4 
AIEF 


President, 195 


Three Articles 


To the Edi 

In the October issue of Electrical Engineer- 
ing there were three articles of real interest to 
a professional man. The 
articles were The Year Ahead by M. D. 
Hooven, The Philosophy of Codes of Ethics by 
L. L. Fuller, and The Struggle for Unity by W. 
B. Morton. These thoughtful papers in a 
broad sense cause the reader to look about 
himself and re-examine his cultural and pro- 
what it 


the engineer as 


fessional status and represents. 
Singularly interesting was the expanded need 
of redefining our code of ethics that Mr. Ful- 
ler called to our attention. When this de- 
fining is carried out under the light of past 
accomplishments and future 
outlined in Mr. Hooven’s well-stated article 
we get some interesting results. 

From The Year Ahead came the dynamic 
observation that the art of electrical engi- 
neering is expanding explosively, and 
rapidly becoming a leader in the future shap- 
It points up the fact that 
sarily 


promises as 


ing of the world. 
as time progresses engineers will nec 
have to assume heavier responsibilities in the 
development of our present day technological 
culture. Even at the passing of the hour the 
related engineering and scientific professions 
form the largest single segment of professional 
talent, larger even than the ministry, medi- 
cine, and law combined. 

At the present moment engineering is in- 
deed a growing giant, a fact that is causing 
much of the finest talent in young people to 
take engineering and science courses. This 
indicates that the intellectual leadership of 
the next generation should well be influenced 
and filled from the ranks of the engineers and 
With this significant realization it 
that 
be given the appraisal M1 


scientists 


is vitally important engineering ethics 
Fuller outlined 

Electrical engineering ethics should be es- 
tablished from a broad and expansive point 
of view. They must be placed at the highest 
standard, a standard so high and so broad 


that the entire engineering and scientific 


Of Current Interest 


beneath. A code of 


ethics under which the engineering profession 


profession can unite 
can operate is a prerequisite to the desirab] 
type of unity that has been called for b 
Messrs. Hooven and Morton of AIEE and 
Ryan of the ASME. 

lo establish this desirable level for ethics 
(in the words of Mr. Fuller) defin 
“The peculiar function which the engineerii 
total 
Certainly this function has been 


we must 
profession performs in the process of 
society.’ 
illuminated in Mr. 
Who would question that the expanding of 


Hooven’s cogent remarks 


our cultural heritage is the foremost basi 
result of the eiiire engineering and scientifi 
profession? This result is not only funda- 


mental, but also of such singular matur« 
stature that it can make us feel a considerable 
The gi- 


strides that science and engineering 


inward achievement as a group. 
ganti 
are making as time unfolds can truly leave 
little to be desired by any critics. 

hat the members of the AIEE recogniz« 
their basic indicated by M: 
Hooven. He reported that almost 50%, the 


function was 


largest single category of members, con- 
sidered advancement of knowledge over im- 
provement of status as the most important 
function of AIEE. This spells out the fact 
that we electrical engineers do not desire to 
perform in the cold light of self interest as cer- 
tain other professions have chosen to do. It 
calls to point the recognition that we who 
contribute so much to the cultural advanc« 
ment should rise above the peculiar position 
to self glorification and let our accomplish- 
ments speak for us 

With these thoughts in 
consider the field of ethics. 


mind let us now 
Ethics deals with 
relations of human beings. Ethics must 
come from the humanistic part of 


What 


observed a 


necessarily 
our humanistic-technological culture. 
ethical 


necessal ily 


restraints should be 


dictated by humanistic con- 


siderations. Now, if we are to look over our 
humanistic culture for current ethical theory 
we are indeed left at the loss so ably pointed 
out by Mr. L, L. Fuller. Very little real 
guidance of a current nature is available 
What Mr. Fuller has suggested is that we 
duplicate the current conventional pattern 
and float on the uneasy ethical sea of “the 
enlightened and tolerant partisanship.” This 
conventional type of ethics would seem to 
leave something to be desired. 

However, to interpret the fact that the lack 
of current guidance means no real funda- 
mental guidance exists would be to throw 
away a large and significant part of our 
humanistic cultural heritage. Ethical guid- 
ance does exist and it is of long standing. 
The humanistic teachings of our religions 
are guidance that has withstood the onslaught 
of time. And just now, in our age of 20th 
century people, are the meanings of the hu- 
man considerations as taught through the 
centuries now being more fully explained by 
our contemporaries. ‘These religious teach- 
ings of human relations which form such an 
important part of our culture must necessar- 
ily be the ground work for our ethics. 

In a culture expanding so rapidly techno- 
logically what more significant group could 
come forward to more clearly define ethical 
standards than the AIEE. The approach 
toward electrical engineering ethics is one 
that should elevate the profession above con- 
flict with other professions. It should point 
the way for men as engineers to rise above 


conflict. With ethical standards of this class 
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we can be truly diligent and faithful to our 
mission of a greater culture. 

[his approach is the ground work of true 
democracy, for the goals are set and striven 
for by ourselves. The nature of this ap- 
proach is as mature as it is realistic—and 
realism for a mature engineer is an every day 
occurrence. 

Because this concept of ethics which springs 
from the electrical engineers themselves has 
some basic and fundamental differences with 
that proposed by Mr. Fuller I felt it was 
worthy to submit it to your attention 


Very truly yours, 
JOHN READ (AM ’ 


(General Electric Company, Chicago, III.) 


NEW BOOKS 


The following new books are among those recently 
received at the Engineering Societies Library. Un- 
less otherwise specified, books listed have been pre- 
sented by the publishers. The Institute assumes no 
responsibility for statements made in the following 
summaries, information for which is taken from the 
prefaces of the books in question. 


AN ANNOTATED BIBLIOGRAPHY ON NOISE, 
ITS MEASUREMENT, EFFECTS AND CONTROL 
Industrial Hygiene Foundation of America, In 
Mellon 
Pa., 1955 64 
$7.50 2,0( 


logically 


Institute 
Over ) 


under subject subdiv 


f the references 


clude foreign titles z 


CONNECTING AND 
RENT MACHINES. By I 
McGraw-Hill Book Cx 
Street, New York N 
pages Ve by 61/6 
practical book dealir 


changes in v« 
and devices 
book includes 


coil, cl 


ELECTROMAGNETIC PRINCIPLES 
DYNAMO. By I B. M Oxford 


Press, 114 Fifth Avenue, 


FIFTH SYMPOSIUM 
OMBUSTION Cx 
Kinematics 


HANDBOOK OF ENGINEERING MATERIA 
Edited by Donald F. Miner and John B. Seastone 

Wiley and Sons, Inc., 440 Fourt! e, New ¥ 

N. Y., 1955 
$17.50 
convenient single source for data on the usual materials 
of manufacturing and construction, this handbook gives 
essential information concisely and suggests sources of 
more complete information. Arrangement is by classes 


Various p: 
Designed to meet the need of er 
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of related or similar materials under three t i groups 


metals, nonmetals, and cx aterials. In 

general, information given includes grades, properties, 

application pertinent, 

design, fabricating d other t > first section 
] 


provides g 


onstants 


HAWLEY’S TECHNICAL SPELLER 
Hawley a Alice W 


Gessner G 


rhis book 
ym the 


IMPURITIES AND IMPERFECTIONS 
Society for Metals 301 Euclid Aver 
Ohio, 1955 1 pages, 4 by 6 inches. 
The 12 papers given at an ASM se 


ground information on the three 


fections—lattice vacancies, disloc 


boundaries; discuss the effects of 
perfections on metallurgical propert 
and treat a few special aspects suct 


ionic crystals, and radiation effects 


INDUSTRIAL POWER SYSTEMS HANDBOOK 
Edited by Donald Beeman McGraw-Hill Book Com- 
pany, Inc 30 West 42 Street v Yor 

ages, 9 i 


Modern e¢ 
facilities fe 


MAGNETIC MATERIALS IN THE ELE¢ 
INDUSTRY. By P Bardell. Philosop! 


R 
yb h Street, Ne 


brary, Inc., 40t 


PROFESSIONAL DEVELOPMENT—THE RESPON- 
SIBILITY OF INDUSTRY AND THE ENGINEER, 
CONFERENCE PROCEEDINGS. National Societ 
f Professional Engineers (NSPE), 1121 Fifte Street 
N.W., Washingt . ( 1 : 1 


Ihe third part deals with 
techniques in a number of fields including m 
researc h, refractories and ceramics, metallurgical re 


search, and atomic energy research The i 


chapters have been written by some 30 of the members 


of the X-ray Analysis Group of the Institute of Physics. 
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PAMPHLETS 


The following recently issued pamphlets may be of 
interest to readers of ‘‘Electrical Engineering.”’ All 
inquiries should be addressed to the issuers 


1950-1951 Bibliographic Survey of Corro- 
[his survey was made by the National 
NACE). 


Summaries of 4,454 corrosion and corrosion 


sion. 
Association of Corrosion Engineers 


prevention articles, books, and brochures 


published in 1950—51 


are compiled in this 
Bulletins published by 30 abstract- 


volume 
ing agencies were canvassed regularly for 


material taken from more than 500 sources 


the world over. The cight main groups 


treated are: general, testing, characteristic 


corrosion phenomena, corrosive environ- 


materials of 


equipment, and industries 


group Is subdivided. 


ments, preventive measures, 
construction 
Topix al 


Each main 


cross references are appended to each section. 
A subject index, in 


literature in the field of corrosion topically, 


addition to classifying 


lists many metals and alloys by trade name 
and indexes them as to specific properties and 


to behavior in specific media Chere are 
more than 4,000 names in the author index; 
listed 


References are to the classification and serial 


companies and associations are not 
numbers of each abstract. The appendix aids 
the user in locating and obtaining copies 
unfamiliar foreign or domestic journals 

Per copy: nonmembers NACI 
$10 Available 
National Association of ¢ 
1061 M & M Building 


members from 
orrosion Engineers 


Houston 2, Tex. 


Techniques of Plant Maintenance and En- 


gineering—1955. [he book is a report 


of the proceedings of the annual conference 


held 


nance and Engineering Show . hi 


concurrently with the Plant Mainte- 
ghlight of 
the volume is the text more than 1,006 
questions presented by 2,400 exec 

the 56 experts, 

leading industrial plants, wh d > dis 
cussions 
of the 
tenance 


The question-and-answer section 
book gives a picture of current main- 
be ing 


problems faced by 


nation’s plants ['wenty- 
pers were presented 
full text, as w 
which followed 
out prepared 
Five industries given 


chemical, food, 


F35-B Magnecord Citation Tape Recorder 
a fa 


\ 


t describes the i 


book 


At 
response 
at 33 4 Uiche 
is from 5 
Magnecord meter indicates 
setting, and eliminates distor 
to-erase tapes Also included 
watt amplifier-speaker system in a single cas« 
Send 25c to Advertising Department, Magne- 
cord, Inc., 1101 S 


Chicago 24, Il. 


Kilbourn Avenue, 





Application of Transistors to Electronic 
Counting Equipment. This Research Re- 
port, PB 111610, describes the construction 
of a frequency meter which uses transistors 
istead of vacuum tubes. Prior to construc- 
ion of this electronic counter, a year was 


‘voted to background study, transistor 


tching circuit study, decade counter de- 


elopment, control circuit development, and 


juency meter design. The complete 
frequency meter was then designed and built 
ing plug-in construction and all-transistor 
litry, and the equipment was tested. 
project extended from July 1, 1952 to 
Results of the studies, 


tails of design and construction of the 


vember 25, 1953 


requency meter, and conclusions arrived at 
is to transistor application are given in this 
port. 77 pages with circuit diagrams, $2. 
search report CTR-310 on the transistor. 
Send orders to Office of 
ervice, U. S. Department of Commerce, 
Washington 25, D.C 


Technical 


Units of Weight and Measure—Definitions 
and Tables of Equivalents. ‘This publica- 
tion, superseding Miscellaneous Publica- 
tion 121 issued in 1936, defines the units of 
length, 
use in the United States 


mass, area, volume, and capacity in 
It also gives tables 
of interrelation and tables of equivalents 
for these units in the metric system and in 
the U. S 
the volume contains sections of the funda- 


customary system. In addition, 
mental equivalents, the approved spelling 
and abbreviation of each of the most com- 
mon units of weight and measure, and the 
status of the metric system in the United 
States. All of the tables and other material 
have been revised to conform to current 
Con- 
version tables are confined to simple units, 


definitions, equivalents, and usages. 


excluding all compound units such as foot- 
pounds, pounds per cubic foot, and feet per 
second. For this revision, tabular values 
involving the liter have been changed to the 
basis 1 liter = 1.000028 cubic decimeters and 
mile of 1,852 
Departments of 
1954, 


nautical 


the international nautical 


meters, as adopted by the 
Defense and Commerce on July 1, 
has been substituted for the U. S. 
mile rhe publication should prove useful 
commercial, and 


Order from 


industrial, 

other fields. 64 pages. 40¢ 

the Government Printing Office, Washington 
PD. tS. 


in scientific 


Use and 
Plotter 


methods used to set up and solve graph ally, 


[Theory of the Analog Ficld 
his literature describes in detail, 


problems, involving flow patterns, potential 
gradients, flux distribution, etc., associated 


with highly complex shapes he methods 


described can be adopted to the solution of 


engineering involving thermal, 
fluid, parameters. 


Phis book is profusely illustrated and contains 


problems 
magnetic, and electric 
examples of solutions to some of the many 
problems which can be solved by the Analog 
Field Plotter. 50 pages. $2.50. Address 
order to IM24, Sunshine Scientific Instru- 
ment, 1810 Grant Avenue, Philadelphia 15, 


Pa 


A Review of the Air Force Materials Re- 
search and Development Program. One 
hundred and thirty reports of research done 


100 


under the Air Force’s materials research and 
development program from July 1, 1953 to 
June 30, 1954 are abstracted in a report, 
PB111648. Prepared by Wright Air De- 
velopment Center, this report contains ab- 
stracts of research in metallurgy, textiles, 
petroleum products, structural materials, 
rubbers, plastics, packaging, protective treat- 
ments, and analysis and measurements. 105 
pages. $2.75. Order from Office of Tech- 
nical Services (OTS), U. S. Department of 
Commerce, Washington 25, D. C. This re- 
port is supplementary to a larger report, 
PB111537, covering the previous 10 years of 
Air Force materials research. This earlier 
volume, with the same title but identified by 
code number PB111537, is still available. 


$3.75. 


Infrared: A Library of Bibliography. 
Compiled by the Library of Congress under 
Office of Naval Research contract, the 
bibliography, PB111643, includes all refer- 
ences to published literature on the subject 
from 1935-51 which were found by systematic 
search of available sources. The classifica- 


tion proceeds from infrared theory and 
general infrared-optical properties through 
the various elements and components of 
infrared equipment, infrared spectroscopy 
and photography, to its various applications 
in science, technology, the arts, and industry. 
Order from Office of 
[echnical Services, U. S. Department of 


Commerce, Washington 25, D. C. 


374 pages $3. 


Power & Gas Tubes. This booklet (Form 
No. PG-101B) contains technical data on 
178 vacuum power tubes including forced- 
air-cooled and water-cooled types ranging in 
output capability up to 500 kw; gas, mercury- 
vapor and vacuum rectifier tubes; gas and 
mercury-vapor thyratrons; ignitrons; mag- 
netrons; and vacuum-gauge tubes. Each 
tube type is covered by a text description, 
tabular data, and a base or envelope con- 
nection diagram. In addition, photographs 
for representative tube types. 
24 pages. 20¢. Order from Commercial 
Engineering, Tube Division, Radio Corpora- 
tion of America, Harrison, N. J. 


are shown 


Tests for Porcelain Insulators for Over- 
head Lines. 
head lines have concerned the International 
Electrotechnical Commission (IEC) for more 


than 25 years. 


Porcelain insulators for over- 


This group, representing 30 
nations, develops international standards to 
further world exchange of electrical products. 
The United States National Committee of 
the IEC, arm of the American Standards 
U. S. industry in 
international work. In 1954, 18 countries 
represented on an international committee 


Association, represents 


voted to publish as an international specifica- 
insulators. The 
contains 


tion their findings on 


resulting publication, recom- 
mended tests for the correct dimensions of the 
insulators, for performance, and tests for 
quality to determine defects that may have 
manufacturing process. 
The tests for dimensional requirements in- 
clude data for the impulse flashover test, dry- 
one-minute-power-frequency test, and the 
wet - one - minute - power - frequency _ test. 
Judging the quality of material and how it 


occurred in the 


Of Current Interest 


performs may be accomplished by using tests 
described in the international specification, 
such as the temperature-cycle test, 24-hour 
mechanical test, short-time electromechanical 
breaking load test, puncture test, and the 
porosity test. There are two appendixes, one 
on humidity correction factors for flashover 
voltages, the other on the method of pro- 
ducing artificial rain for testing the insulator’s 
wet-weather endurance. A graph of correc- 
tion factors for impulse and power-frequency 
The text 
is in French and English. 40 pages. $2.40. 
Available from the American Standards 
Association, 70 East 45 Street, New York 17, 
Sp 


flashover voltages is also included. 


Lighting Fixture Guide. According to the 
General Electric Company, approximately 
70,000 lumens, or units of light, are needed 
to light-condition a 1,000-sq-ft home, and 
about half of these lumens should be provided 
by 20-to-25 lighting fixtures. The rest of 
the light is provided bv portable lamps. 
To aid in the selection of the right lighting 
fixture for the right place in the home, 
General Electric has issued a booklet “‘Light- 
ing Fixture Guide.” 
to be of special value to fixture distributors 
and retailers in stocking, displaying, and sell- 
ing; to utilities in helping homemakers select 
and buy fixtures which meet their seeing 
needs and decorative tastes; and to manu- 
facturers in 


The guide is expected 


producing, presenting, and 
selling fixtures which can be fitted into the 
light conditioning program. For each part 
in the house the booklet gives lumen and 
recipe information for lighting an area or a 
seeing need; shows a variety of fixture 
types available to fill each recipe; and illus- 
trates widely used styles within which to 
form correlated ensembles of fixtures. In 
addition, this booklet contains sections on 
desirable qualities, wiring 
circuits, and General Electric bulbs and 
tubes. 40 pages. 50¢. Send order to 
General Electric, Nela Park, Cleveland 12, 
Ohio. 


fixture design 


Point-to-Point Radio Relay System—44 
MC to 13,000 MC. Anew manual on wave 
propagation and other aspects of vhf and 
microwave radio relay systems has been 
prepared by the Government Service Depart- 
ment of the Radio Corporation of America 
(RCA) Service Company, Inc. 
a vast number of charts, curves, and nomo- 
grams for fast and easy calculating, the 
manual has chapters devoted to such subjects 
as ‘‘Basic Wave Propagation,” “‘Path Atten- 
ze ‘‘Weather versus Propa- 
“Interference,” ‘‘Tono- 
r'ransmission,” and other technical 
points. 226 train- 
ing purposes in quantities of ten or more, 


Containing 


Fading,”’ 
**Siting,”’ 


uation,” 
gation,” 
spheric 

pages. $2 each. For 
the reduced price is $1.80 each. Send orde: 
to the Government Service Department, 
RCA Service Company, Inc., Camden, N. J 


Progress through Invention. This book- 
let contains reprints of talks given at the first 
Invention Exhibit and Conference held by 
the Cleveland Engineering Society. Six 
authorities cover various phases of the need 
for inventions, how to invent, how to patent 
ideas, and how to sell them. 28 pages. $1. 
Available from the Cleveland Engineering 
Society, 2136 East 19th Street, Cleveland 15, 
Ohio. 
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Here’s Delta-Star’s new, improved metal enclosed, isolated 
phase bus with telescoping covers, ready for shipment. 


a ee a ee ? 


ness of Delta-Star’s new telescoping-cover bus. « 


Lower costs—install new 


DELTA-STAR isolated phase —— 
bus with Telescoping Cove rs Closeup of telescoping-cover clamping ring with 


toggle opened. Cover slides back, exposing 2'2 ft. 
bus area. Saves time and money on inspection 


Simplified installation and time and money-saving mainte- and maintenance. 
nance readily explain the popularity of Delta-Star’s new 
metal enclosed, isolated phase bus. 


Installation is simplified by eliminating bolted covers. Lon- 
gitudinal sections 6 to 8 ft. long are pre-assembled and shipped 
in lengths as large as your facilities can handle. Telescoping 
covers are clamped into position and locked with two screws 
There are no longitudinal gaskets to install. 


Inspection and maintenance is quick and easy. Simply 
unlock the telescoping covers and slide them back. Spring ' 
loaded clamping assures air-tight seal against elements, mois- bs 
ture and dust. : : 
Clamping rings securely locked and bolted ‘in 
There’s no question about cutting installation and mainte- position. Spring pressure and circular gaskets 
ii call pane teahell’ thee 1 Delta-tew tales maintain tight seal. Use of circular gaskets 
nance costs when you insta e new Delta-Star telescop- reduecs gnehetiiig Wy 50%. 
ing-cover isolated phase bus. Investigate soon. 


For the best in high voltage electrical equipment—specify DELTA-STAR 


DELTA-STAR ELECTRIC DIVISION 


H. K. PORTER COMPANY, INC. 
OF PITTSBURGH 
2437 Fulton Street * Chicago 12, Illinois 


District Offices in Principal Cities 
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A Transformer becomes a precision device 
with Allegheny Magnetic Materials in the core 








Unite ve your Copy 
“TRANSFORMER LAMINATIONS” 


84 pages of valuable technical data 
on standard and custom-made lam- 
inations from all grades of Allegheny 
Ludlum magnetic core materials. 
Prepared from carefully checked and 
certified laboratory and service tests 

includes standard dimensions, 
specifications, weights, etc. Sent free 
on request. . 


ADDRESS DEPT. EL-73 


Te ast sanweh 


nwt ans : 


. ask for your copy. 








*% ALLEGHENY SILICON STEEL 


* ALLEGHENY 


4750 


*% ALLEGHENY MUMETAL 


The operation of a transformer is no 
better than the magnetic core around 
which it is built. With Allegheny mag- 
netic materials in the core, you get the 
best—uniformly and consistently 
Sure there are reasons why! For 
one thing, there's the long experience 
of a pioneer in development and 
quality control of electrical alloys. 
But most important, the A-L line 
offers complete coverage of any re- 
quirement you may have, any service 
specification. It includes all grades of 
silicon steel sheets or coil strip, as 
well as Allegheny Silectron (grain- 


oriented silicon steel), and a wide 
selection of special high-permeability 
alloys such as Allegheny 4750, 
Mumeral, et¢ 

In addition, our service on mag- 
netic materials includes complete 
lamination fabrication and heat treat- 
ment facilities. What's more, this 
extensive experience in Our own lam- 
ination stamping department is a 
bonus value for all users of A-L 
electrical sheets or strip. @ Let us sup- 
ply your needs. Allegheny Ludlum 
Steel Corporation, Oliver Bldg., 
Pittsburgh 22, Pa. 


STEELMAKERS to the Electrical Industry 





Allegheny Ludlum 
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30 BU$ COMPUTER 
SIZES TO 70 BUSSES 





/ 
ENNS-POWER NETWORK COMPUTER 
nam} NOW .. . fer the first time... a low cost power network , 
analyzey~specifically designed fof the power industry 
One-fhan can accurately and rapfdly solve — 


e regulation problents. 


¥ Single and two ase faults to ground. / 
¥ Transformer tGpping problems. 


¥ Any study<apable of solution Re 
ELECTRONIC CONTRACTORS, INC. ° 2205 Bet | Burnside Street + Porfland 15, Oregon 


Send for 
Detailed 
Brochure 
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seamless FELTED ASBESTOS 
walis add up to long range 
economical service 


Pictured is the application of fluffy asbes- | impregnated asbestos compressed and 
tos prior to the impregnating and com- | felted to a smooth homogeneous wall en- 
pressing process. suring long cable life. 


look beneath the braid 
... that’s where quality begins 


Long lasting, trouble-free circuit performance depends on the materials and con- 
struction of wire and cables. And a look under the braid shows why Rockbestos 
A.V.C, (N.E.C. Type AVA) is built to give longer service. 


The two seamless, dense felted asbestos walls, compressed and thoroughly im- 
pregnated with selected compounds, seal the varnished cambric from heat and 
moisture. 


Dielectric strength stays high under high ambient temperatures. Heat dissipation 
is uniform. The felted wall construction protects the varnished cambric from rupture 
in the sharpest bends. ' 


HERE'S HOW YOU BENEFIT* 

Get high dielectric values from Varnished Cambric because of its 
controlled application over seamless felted asbestos walls. 
HIGH DIELECTRIC STRENGTH — minimum breakdown voltages 
for 600 and 1000 volt power cables — 15 KV. 
MOISTURE RESISTANCE — same minimum dielectric breakdown 

- wet or dry — 15 KV on 600 and 100 volt power cables. 
RUGGED CONSTRUCTION — minimum breakdowns after bending 
tests — 15 KV for 600 and 1000 volt power cables all sizes 
CONTROLLED QUALITY — materials and workmanship and 
performance under rigid Quality Control. 
CUTS MAINTENANCE COSTS — It won't bake brittle, crack or flow 
in high ambients . . . won't deteriorate with age, or rot when 
exposed to oil, grease or fumes. 





Sy 

The result: wire failures are eliminated; maintenance costs are STOCKED COAST TO COAST 

held down; plant and equipment operation maintained at top level. Standard Rockbestos A.V.C. con- 

*Write for the test and construction specifications of Rockbestos struction (N.E.C. types AVA, AVB, 
- ; etc.) are available for immediate 

A.V.C. (N.E.C. Type AVA) available in the new booklet, shipment. Call or write nearest 

“Specification RSS-88." branch office. 


ROCKBESTOS propuctTs corp. 
NEW HAVEN 4, CONNECTICUT 


NEW YORK CLEVELAND « DETROIT * CHICAGO «© PITTSBURGH © ST. LOUIS * LOS ANGELES * NEW ORLEANS 
OAKLAND, CALIFORNIA 
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Safety 


Line Disconnect 


Switches 


620 Series 


30-60-100-200- 
400 amp. available 
for 250 and 600 
volt service 


— Series 620 Fused and Unfused 
Safety Switches are designed to provide 


dependable service in all locations, especially 
those where the atmosphere is corrosive, as in 
chemical plants, oil refineries, steel or cement 
mills. 

Switches are supplied with cast iron tops and 
welded steel tanks; special floor-mounted units 
are made of high quality steel. Enclosures are 
NEMA Type X1. . . also available in NEMA 
Type VIII in which all electrical connections 
are at least.6 inches under oil. 


Standard features of these units include the 


following: completely oil immersed; equipped 
with Rowan time-tested AIR-SEAL fuses; 
disconnect switch of the quick-acting con- 
tactor type with renewable contacts; top 
and tank mechanically interlocked with dis- 
connect switch to prevent lowering of tank 
when switch is in the closed position; provi- 
sion for padlocking disconnect switch in OFF 
position; weather resistant enclosing case; 
provision for lowering tank for inspection 
without removing tank. 

Complete information available from Rowan 


representatives located in principal cities 


throughout the country. 


Cutaway view shows 
unique design of 
Rowan low-voltage 
AIR-SEAL fuse for 


use under oil. 


UWAN CONTROL 
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NE eT, 
Gives You Extended 


Coverage from 
100 Ke to 940,000 Kc 


PRECISION GRID-DIP METERS 


f 


MODEL 
59 
Power Supply 
$75.00 


MODEL 59-LF OSCILLATOR UNIT 


Frequency Range: i 
100 Kc to 4.5 Mc. re 
Price - Oscillator Unit os) 
(Head) only $98.50 
with Power Supply 

$168.00 


MODEL 59 OSCILLATOR UNIT 


Frequency Range: \) 
2.2 Mc to 420 Mc. 4 
Price ~ Oscillator Unit 4 
(Head) only $98.50 
with Power Supply 

$168.00 


MODEL 59-UHF OSCILLATOR UNIT 


Frequency Range 
420 Mc to 940 Mc 
Price - Oscillator Unit 
(Head) only $123.00 
with Power Supply 
$198.00 


Measurements’ Megacycle Meter is now avail- 
able in a choice of three oscillator heads 
providing frequency range coverage from 
100 Ke to 940,000 Kc. Thus, the utility of 
this versatile instrument has been extended, 
making it, more than ever, indispensable to 
anyone engaged in electronic work; engineer, 
serviceman, amateur or experimenter. 





MEASUREMENTS CORPORATION 


BOONTON © NEW JERSEY 
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INDUSTRIAL 


Radar _ In- 
largest radar 
meet military 
completed by 
Stromberg-Carlson, a division of General 
Dynamics Corporation. The 


Stromberg-Carlson Builds 
dicators. Three of the 
indicators ever built to 


specifications have been 


indicators, 


which took 18 months to construct, were 
designed by the electronics 
engineering department, under the direc- 
tion of Charles W. Finnigan, chief engineer. 
Arthur project 
assisted by George Robertson. The indi- 


company’s 


Zefting was supervisor, 


cators have 22-inch viewing tubes, with a 
maximum range of 300 miles and a mini- 
They can be used 

United States Navy 
One of the indicators 


mum range of 4 miles. 
with any standard 
radar equipment. 

has been scheduled for installation on the 
battleship USS Mississippi. The others 
have been shipped to undisclosed destina- 
tions. Two Stromberg-Carlson engineers 


are shown with one of the radar indicators. 


New Division. The consolidation of all 


electronic computer and __ tabulating 
machine operations into a single unit to be 
known as the Univac Division has been 
announced by Remington Rand, Division 
of Sperry Rand Corporation, William C. 
Norris, vice-president of Remington has 
The new 
division will integrate all research, manu- 


been named general manager. 


facturing, and sales and service functions 
of the Eckert-Mauchly Division at Phil- 
adelphia, Pa., the Engineering Research 
Paul, Minn., 
the Laboratory for Advanced Research 
at Norwalk, Conn., and the Tabulating 
Division of Remington Rand, New York, 
N.Y. 


Associates Division at St 


Separate Atomic Division. Looking to- 
ward the potential world market for com- 
merical nuclear reactors, North American 
Aviation has established Atomics Inter- 
national as a separate division to handle all 
of the company’s nuclear engineering and 
manufacturing operations. North Ameri- 
can’s Atomics International Division is 
headed by Dr. Chauncey Starr, vice- 
president and general manager, who has 
directed North American’s vast atomic 


POPES «os 


energy research and development pro- 
gram for nearly 10 years. Atomics 
International employs about 800 scientists, 
engineers, technicians, and administrative 
people, and will occupy a new $1.5 million 
building in the Canoga Park section of the 
San Fernando Valley in California. 


New Manufacturing 
manufacturing 


Technique. A 
technique for practical 
mass production of a new transistor has 
been developed by Motorola, Inc. The 
new transistor, of a diffused base type, 
offers performance potential in the very- 
high-frequency and _ ultra-high-frequency 
ranges up to 1,000 million cycles per 
second. With the 
manufacturing technique suitable for mass 
production of the new transistor, practical 
application of this transistor to military 
electronics gear, home and car radio, and 
television now possible. The 
manufacturing technique for the diffused- 
base transistor 


achievement of a 


becomes 
consists of evaporating 
the donor “impurity”? under controlled 
conditions permitting it to penetrate the 
single crystal germanium slab. Motorola’s 
future plans call for pilot production of the 
new transistors at a rate adequate for 
extensive laboratory circuitry exploration, 
development of devices, and field testing. 
Meanwhile, construction of a $1.5 million 
factory facility for production of 
transistors in Phoenix, Ariz., is in process. 


mass 


RCA Links Atlantic and Pacific Tex 
Circuits. Linking of the Atlantic and 
Pacific networks of the Overseas Tele- 
printer Exchange Service (TEX) of RCA 
Communications, Inc., through operating 
terminals in New York, N. Y., and San 
Calif., has been announced. 
RCA extended a TEX 
circuit to the Philippines, adding it to the 
Pacific network. This interconnection of 
RCA’s two transoceanic TEX networks, 
now makes possible commercial teleprinter 


Francisco, 
Simultaneously, 


exchange service between subscribers in 
the Caribbean area, across the Atlantic 
in Europe and Africa, and those in trans- 
Pacific locations. 


Transistor-Operated Torpedo Control. 
The Bureau of Ordnance, United States 
Navy, has announced the development of a 
new ultrasonic control system for torpedoes, 
in which, transistors are used to replace 
completely the usual assortment of elec- 
tronic tubes. Developed by scientists at 
the Westinghouse Research Laboratories, 
the fully transistorized system brings to 
torpedo control all the proved advantages 
of transistors including extreme rugged- 
ness, small size, high reliability of opera- 
tion, and low electrical power require- 
ments. Purpose of the control is to direct 
automatically the path of a torpedo to an 
enemy target. It does this by utilizing 
sound waves in the water. Once the 


(Continued on page 20A) 
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BEST BRUSH... i BEST BRUSH LINE... 


TRADE-MARK 


Pee TIONAL BRUSHES 


Your best bet, from individual application TECHNICAL SERVICE 
to your entire mine or mill requirement, is 
“National” brushes... best because they give 
you maximum machine efficiency at mini- 
mum brush cost. 


Helps you get best electrical performance 
and reduce maintenance costs...streamlines 
brush-buying practice. 

Start saving brush dollars now in operation, 
ordering and handling... Specify “National” 


Mere “¥ Why e brushes and be confident of top performance 


throughout your mine or mill. 
PROVED GRADES 


Grades to suit every operating condition a The term “National”, the Three Pyramids Device 


e » : ‘ and the Silver Colored Cable Strand are registered trade-marks of 
widest selection in the industry. Union Carbide and Carbon Corporation 


se anee AN NATIONAL CARB 
RESEARCH AND DEVELOPMENT PROGRAM ON COMPANY 


A Division of Union Carbide and Carbon Corporation 
Active, sustained program assures new 30 East 42nd St., New York 17, New York 
brushes for new-design machines; continually Seles Offices: Atlanta, Chicago, Dallas, Kansas City, 


Gs 2 Los Angeles, New York, Pittsburgh, San Francisco 
improved brushes for existing machines. IN CANADA: Union Carbide Canada Limited, Toronte 
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Here is a 


SATURABLE 
REACTOR 


you should 
know about! 


It is called the 
SELIN REACTOR 


—and has these advantages: 


LOAD CURRENT WITH 


MINIMUM HARMONIC ) an 
DISTORTION ......... me 


LOW DC POWER 
REQUIREMENT 


FAST RESPONSE ....... 


Do you have an application where a 
sinusoidal load current is desired? 


Do you need to reduce control 
power requirements? 


Woub.p it help if you could speed up 
response time? 


The Hevi Duty-Selin Reactor may be the answer to your Satu- 
rable Reactor problem. 


Write to the ‘Regulator Division’’ for further information 
about this important development. (Pot. applied for) 


HEVI DUTY ELECTRIC COMPANY 
HEAT TREATING FURNACES HEVIEBUTY ELECTRIC EXCLUSIVELY 


DRY TYPE TRANSFORMERS — CONSTANT CURRENT REGULATORS 
MILWAUKEE 1, WISCONSIN 








Industrial Notes 
(Continued from page 18A) 


torpedo is launched, the control “takes 
over” and causes the torpedo to seek out 
and follow its target without human 
assistance. 


Bogue Surplus Static Rectifier. Bogue 
Electric Manufacturing Company has 
announced that two giant 480 kw static 
rectifier supplies have been built by them 
for Union Carbide Nuclear Corporation, 
Division of Union Carbide and Carbon 
Corporation for use at the Atomic Energy 
Commission installation at Paducah, Ky 
Used to supply controlled direct current 
power, the new static rectifier supplies 
provide the necessary energy for depolar- 
izing large electrolytic cells employed in 
the production of fluorine. The advan- 
tages of the new static rectifier supplies are 
no special foundations required; no 
moving parts, vacuum tubes, or water 
cooling equipment necessary; and _ pre- 
cision stepless voltage control over the 
complete output range accurately con- 
trolled and metered from local and remote 
locations. From the standpoint of safety, 
the supplies incorporate features which 
permit the power supplies to automatically 
shut-down instantly in the event of current 
or voltage overloads, high rectifier stack 
temperatures or cooling-air failures. 


Du Mont Moves to Larger West Coast 
Headquarters. The West Coast head- 
quarters of Allen B. Du Mont Labora- 
tories, Inc., went into operation this week 
at 11800 West Olympic Boulevard, Los 
Angeles, Calif. The modern new plant 
provides six times as much space as the 
facilities formerly used. It contains ap- 
proximately 30,000 square feet, its own 
railroad siding, and ample parking area 
In the new plant will be consolidated the 
expanded research and development engi- 
neering program, test equipment for guided 
missiles, and commercial and Government 
contract work. Du Mont’s home office 
and four other manufacturing plants are 
located in New Jersey. 


Belco Water Treating Plant at Texas 
City. A fully automatic demineraliza- 
tion plant has been designed and built by 
the Belco Division of Bogue Electric 
Manufacturing Company for the Mon- 
santo Chemical Company plant at Texas 
City, Tex. This Belco demineralization 
system will supply the equivalent of triple- 
distilled water to the boilers at Monsanto’s 
power plant at a rate of one-half-million 
pounds per hour. The complete system 
was designed and engineered by Belco 
for the Texas City plant. The control 
panel, stands 7 feet 9 inches high, and is 
33 feet long. The control panel shows 
at a glance the flow pattern in any portion 
of the demineralization plant by means of 
the lighted “flow diagram’ made up 
of flat plastic strips, each colored for a 
particular type of flow. The control panel 
board, weighing approximately five tons, 


(Continued on page 28A) 
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AlSiMag 
No. Y-35255 AlSiMag - 
Y-35254 a ’ 
AlSiMag 
Y-35253 


STRONGER! 

Alumina ceramics with higher tensile and impact 
strengths. Permanent bonding. New glaze with superior 
surface resistivity. Rugged. Greater resistance to wear, 
chipping and breakage. Exceed MIL-T-27A torque re- 
quirements. 


HIGHER TEMPERATURES! 

New, superior metalizing techniques. Pace-setting 
AlSiMag Alumina ceramics. Greatly extended operating 
temperature range. Readily attached with hard solder. 
Permit designing to higher temperatures. 


GREATER THERMAL SHOCK RESISTANCE: 

Retain their excellent electrical and mechanical charac- 
teristics and deliver outstanding performance through- 
out their wider operating temperature range. 


AlSiMag 
Y¥-31490 


CUSTOM ITEMS 

in High Temperature Alumina Ceramics with High Tem- 
perature Metalizing also available, produced by the 
same highly skilled techniques. For special applications, 
a wide choice is offered in metals and ceramics in ap- 
propriate design configurations. Metalized parts for low 
temperature applications can also be supplied. Send 
blueprint or sketch for complete details. 


WRITE FOR FREE BULLETIN FULLY DESCRIBING 
STANDARD PARTS SHOWN ABOVE 


AMERICAN LAVA 
CORPORATION 


54TH YEAR s CHATTANOOGA 5, TENNESSEE 
OF CERAMIC ¢ A Subsidiary of 
LEADERSHIP ¢ Minnesota Mining and Manufacturing Company 


Branch offices in these cities (see your local telephone directory): Cambridge, 

Mass. * Chicago, Ill. * Cleveland, Ohio ® Dallas-Houston, Texas * Indianapolis, 

Ind. * Los Angeles, Calif. * Newark, N.J. © Philadelphia, Pa. * St. Louis, 

Mo. © South San Francisco, Calif. © Syracuse, N. Y. * Tulsa. Okla. Canada: 

Irvington Varnish & Insulator Div, Minnesota Mining & Mfg. of Canada, Ltd., 

P. O. Box 757, London, Ontario. All other export: Minnesota Mining & Mfg. 
Co., International Division, 99 Park Ave., New York, N. Y. 









PROUDLY 
ANNOUNCES 
the 


UNI-BUS 


BUSWAY 


A New Concept in busway systems that obsoletes all 
other methods of carrying current. 


* Low Voltage Drop in PLUG-IN AND FEEDER 
TYPES. 


* High Short Circuit Strength in PLUG-IN AND 
FEEDER TYPES. 


® ONE FLEXIBLE FITTING makes elbows, offsets 
—simplifies engineering and eliminates costly 
delays. 


* COMPLETE SAFETY because live bus bars at 
plug outlets and live connections in plugs are 
Cl laehictem 


ed, a 4 Clad Cle di Lower CE 


BETHLEHEM, PENNSYLVANIA 
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DOW CORNING 
CORPORATION 


Silicone Dielectrics 


ELECTRICAL AND ELECTRONIC NEWS 


No. 3 





New Silicone-Glass Insulators 
Meet Class H Specifications 
Are Stronger, Easier to Use 


Production methods developed by Sili- 
cone Insulation, Inc., New York City, 
reduce the cost of molding one-piece 
silicone-glass laminated coil bobbins 
and other Class H components. Users 
save assembly costs. 

In the bobbins, glass cloth impregnated 
with Dow 2104 
flares out from the cores into flanges pro- 
viding completely unified that 
are easy to handle for quick assembly, and 
exceptionally strong in proportion to their 
wall thickness. Tolerances may be held as 
low as + .001”. 


These one-piece laminated bobbins are 
serviceable at Class H temperatures; show 
no tendency to break at the joints, crumble 
or delaminate. Already in use by several 


Corning silicone resin 


structures 


leading manufacturers of high tempera- 
ture transformers, relays, solenoids 
controls, they are available in a 
range of sizes and dimensions, and may 


and 
wide 


have as many as six integral flanges. 

Price-wise, silicone-glass laminated bobbins 
compare favorably with conventional 
Class H assemblies. Low mold costs per- 
mit production runs of as few as one 
hundred parts. No. 12 





New 1956 Reference Guide to Dow Corning 
silicone products briefly reviews properties and 
applications of the silicone fluids, compounds, 
greases, resins and rubbers that are most com- 
monly used. Indexed by application, this new 
12-page reference guide includes basic informa- 
tion on liquid dielectrics, dielectric compounds, 
electrical insulating resins and varnishes, Silastic 
and Class H components. No. 13 


AILANTA * CHICAGO * CLEVELAND * 





DALLAS °* 


su A 


Silicone Insulation Adds Life, Cuts Size 
Of Miniature Motor in B-52A Bomber 
PROBLEM: 


Ambient temperatures range from —65 to 
300 F. 

Size and weight must be held to a minimum. 

Maximum reliability is imperative. 

To meet those requirements, design a minia- 
ture a-c motor for continuous duty in the 
oil temperature controller for the Boeing 
B-52A Stratofortress. 


SOLUTION: 

Design engineers the 
Manufacturing Division of The Garret 
Corporation found the best solution to 
that problem in electrical insulating ma- 
terials and high temperature paints made 
with Dow Corning silicone. Dow Corning 
33 Grease solved the bearing problem. 


with AiResearch 


A silicone bonded asbestos-glass laminate, 
made by the Irvington Varnish and Insu- 
lator Company is used for slot and phase 
insulation. Dow Corning Sylkyd enameled 
magnet wire, manufactured by Hi-Temp 
Wires, the 


Silicone-glass 


Inc. is used in windings. 
for end 
laminations and slot wedges. End connec- 
tions are tied with Silastic*-impregnated 


glass cord. 


laminate is used 


Silastic-impregnated Turbo 117 glass sleev- 
ing, made by William Brand and Com- 
pany, is used to insulate the connections 
because of its flexibility and outstanding 
resistance to fraying. 


The stator is impregnated with Dow Corn- 
ing 997 silicone varnish and baked at 400 
F. The stator bore is painted with Sicon 
black silicone enamel, manufactured by 
Midland Industrial Finishes. 

The ball bearings are lubricated with 
Dow Corning 33 silicone grease to give 
long service at temperatures 
from —65 to 300 F. 


ranging 
No. 14 
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New Silicone Varnish Improves 


Performance of Class B Machines 
Sylkyd* 1400, a 
dipping and impregnating varnish, makes 
possible the production of more durable, 
more reliable Class B electrical equipment. 
Highly resistant to heat, it also has excellent 
bond strength and outstanding resistance 
to moisture, oil and degreasing solvents 


new modified silicone 


Accelerated life testing in our motor test 
laboratory indicates that the insulating life 
expectancy of Sylikyd 1400 at a hottest 
spot temperature of 130 C is 25 to 50 
times that of Class B varnishes. As 
shown in the graph, the dielectric life of 
this new varnish approaches that of 
straight silicone (Class H) varnishes. 


20,00 


DIELECTRIC LIFE 
OF VARNISHES 


Temperature, °C 


Sylkyd 1400 
useful on 
other 
heavy 


appears to be 
railroad traction 
heavy duty equipment 


Overloads and 


particularly 
motors and 
subject to 
periodic 
Costwise, it is less expensive than Class B 
varnishes the extra life and reli- 
ability are taken into consideration. No. 15 


cleaning. 
when 


OFF. 


Send Coupon for More 
Information 


DOW CORNING CORPORATION - Dept. 4101 


Midland, Michigan 
Please send me 12 
NAME __ 

TITLE _ 

COMPANY 

oo ee 
CITY 


Sos ll STATE 





NEW YORK * 


WASHINGTON, D.C. (Silver Spring, Md.) 


Canada: Dow Corning Silicones Ltd., Toronto; Great Britain: Midland Silicones Ltd., London; France: St. Gobain, Paris 
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Consider 
Electrical Engineering 


A WORKING 
PARTNER 


When presenting your product to the 
electrical industry. 


with more than 


60.000 


Write or Wire Circulation 
for complete 
information on The largest of any engineering periodical in the electrical field. Elec- 


rates and trical Engineering is geared to do a big selling job for you. 
coverage. 


THE SCOPE OF MATERIAL COVERED INCLUDES 


Atomic Energy Electric Welding Insulation 
Automatic Stations Electrical Hazards Illumination for Industry 
Basic Sciences Electrometallurgy and Science 
Chemical, Electrochemical & Electronics Land Transportation 
Electrothermal Applications Electric Heating Professional Activities 
Sommaniestion Electro Facsimile Machine Tools 
‘ : Transmission Marine Transportation 
ybernetics : oe 3 
aE a Foreign Engineering Materials Processing 
gan Developments Power Generation 
Applications Industrial Control Power Transmission and 
Education Devices Distribution 
Electric Machinery Industrial Power Protective Devices 
Electric Recording Applications Radio Engineering 
Electrical Techniques Instruments and Standardization 
Medicine and Biology Measurements Television 











Electrical Engineering 


American Institute of Electrical Engineers, Advertising Department 
SUITE 13, Lower Level 


500 FIFTH AVENUE NEW YORK 36, N. Y. 
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Specially shaped porcelain disk, flashing over at 67,500 Volts 


The Shape of Things to Come 


Coming...440 KV...500 KV transmission systems! 


Who knows how insulators will behave at such 
voltages? Is it possible that presently accepted 
insulator shapes should be revised in view of special 
demands made by voltages of 400,000 and up? 


It’s our job to find out . . . and that’s what we have 


been doing in our High Voltage Laboratory. In this 


case, we are re-examining the whole concept of 


insulator shape. 


We are asking ourselves this . . . and many other 
provocative questions, as part of our constant 
search for new information on high voltage 
insulation problems. It is part of our service to the 


electric power industry. 


OCK 


LOCKE DEPARTMENT 
GENERAL ELECTRIC COMPANY 


BALTIMORE, 


MARYLAND 





STORM CAUSED 
INGLE PHASING’ 


and low voltage conditions . . 
we blew a flock of Fusetron fuses 
but we saved over 40 motors 
from burnout 





“For twenty-four hours that was a very cheap price 
after the bad ice storm of | to pay for saving over 40 
February 15, 1950 we were motors from burning up. 
endangered by single phas- 
ing and low voltage con- 
ditions due to the damage 
done the power lines by 
the ice. 


“After this experience 
we didn’t lose any time in 
putting all of our plant and 
equipment under Fusetron 
Fuse protection.” 

“During this period, we 
blew a flock of Fusetron Michael G. Kupcho, 
dual-element fuses—around Master Mechanic 


Ashland Shirt and Pajama Company 
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electrical hazards by using 


Fusetronéfuses 







10 Point Protection 


1 High interrupting capacity—protect against heaviest 
short-circuits. Have proven on tests to open safely on 
circuits set to deliver in excess of 100,000 amperes. 









2 Protect against needless blows caused by harmless 
overloads. 

3 Protect against needless blows caused by excessive 
heating—lesser resistance results in cooler operation. 















4 Provide thermal protection — for panels and switches Meted Rake 
against damage from heating due to poor contact. 
5 Protect motors against burnout from overloading. Obtainin; 
will not smea 


when some or: 











6 Protect motors against burnout due to single phasing. 

7 Give DOUBLE burnout protection to large motors — 
without extra cost. cement or th 

8 Make protection of small motors simple and Horeceztes t' 
inexpensive. 

9 Protect against waste of space and money — permit 
use of proper size switches and panels. 

10 Protect coils, transformers and solenoids against 

burnout. 
























Write for bulletin FIS. 







TRUSTWORTHY NAMES IN ~ 
ELECTRICAL PROTECTION i 





DON’T RISK LOSSES — Start today 
to install FUSETRON fuses throughout 
the entire electrical system! 


— 
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For loads above 600 
and up to 5,000 amps.,... 
use BUSS Hi-Cap Fuses... 


They have unlimited inter- 
rupting capacity to handle any cuits to limit fault outages to 
fault current regardless of sys- circuits of origin. 
an Dependable service through 
the years because there are no 
moving parts to stick or get out 
of order. 


Write for bulletin HcS. 















Overload protection as well 
as short-circuit protection. 






Coordinated with Fusetron 
fuses on feeder and branch cir- 














BUSSMANN MEG. CO. (Div. of McGraw Electric Co.) St. Louis 7, Mo. 
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PRECISION 
ATTENUATION 


ite) 3000 me! 


six- position 
TURRET ATTENUATOR 
featuring PULL-TURN-PUSH action 


FREQUENCY RANGE: de to 3000 me. 
CHARACTERISTIC IMPEDANCE: 50 ohms. 
CONNECTORS: Type “N” Coaxial female fit- 
tings each end. 

AVAILABLE ATTENUATION: Any value from 
1 db to 60 db. 

VSWR: 1.2 max., de to 3000 mc/s, values from 
10 to 60 db. As value decreases below 10 db, 
VSWR increases to not over 1.5. 

ACCURACY: + 0.5 db. 

POWER RATING: One watt sine wave power 
dissipation. 


Protected under Stoddart Patents 


SINGLE “‘IN-THE-LINE’” ATTENUATOR PADS 


and 50 ohm COAXIAL TERMINATIONS 


This new group of pads and terminations features 
the popular Type C and Type N connectors, and 
permits any conceivable combination of the two 
styles. For example, the two connector types, either 
male or female, can be mounted on the same atten- 
vator pad, with or without flanges, so that it may 
serve as an adapter as well as an attenuator. 
Frequency range, impedance, attenuation, VSWR, 
accuracy and power rating are as designated 
above. Send for free bulletin entitled “Measure- 


ment of RF Attenuation.” 


STODDART 


6644-B SANTA MONICA BLVD., HOLLYWOOD 38, CALIFORNIA - 


Please mention ELECTRICAL ENGINEERING when writing to advertisers 


ellaaddelimaelellonaeMm ile 
HOLLYWOOD 4.9294 





Industrial Notes 
(Continued from page 20A) 


was completely designed, assembled, wired, 
and tested at Belco’s Paterson, N. J., plant, 
and shipped to Texas City by sea train. 


NEW PRODUCTS 


Distortion-Free, Regulated A-C Power. 
The Curtiss-Wright EE700 distortion elimi- 
nating voltage regulator is a new instrument 
designed to eliminate disturbing harmonics 
and low-frequency noise in 115 v, 60 cycles- 
per-second power sources. It furnishes 
1.4 kva of 1 per cent electronically voltage- 
regulated power with line distortion re- 
duced to less than 0.3 per cent. The re- 
covery time is almost instantaneous, being 
less than 1/50 cycle. There is no phase 
shift between input and output. Simul- 
taneously, the instrument furnishes an 
additional 4 kva of 1 per cent electro- 
mechanically regulated power for those 
applications where normal line distortion 
and slower voltage regulation can be tol- 
erated. The electromechanical time con- 
stant is only 0.6 seconds. For further 
information, write to Component and 
Instrument Department, Curtiss-Wright 
Corporation, Electronics Division, 631 
Central Avenue, Carlstadt, N. J. 


Oscillograph Offers Precise Measure- 
ment and Wide-Band Operation. High 
precision measurement and wide-band 
operation from direct-current to 20 mc are 
offered by a new Du Mont cathode-ray 
oscillograph, the type 329-A which in- 
corporates improvements while retaining 
features of the Du Mont type 329, a pred- 
ecessor instrument. Another version of 
the same instrument, designated type 323-A 
is also available. This version is designed 
for those applications where a high acceler- 
ating potential is not required, such as the 
viewing and recording of repetitive phe- 
nomena. The type 329-A has a fre- 
quency response from direct current to 3 
db down at 10 me with useful response to 
beyond 20 me. The _ direct-coupled 
amplifier enables display of any signal with- 
out d-c slump. The instrument employs 
a type SATP monoaccelerator cathode-ray 
tube which minimizes spot and _ field 
distortions. Sweeps of the type 329-A are 
developed at high amplitude, eliminating 
the need for sweep amplification, thus re- 
moving a major source of sweep non- 
linearity. By front-panel switching, an 
accurate voltage standard is applied to 
the screen. A simple adjustment calibrates 
the scale directly in volts for all attenuator 
settings. Two signals may be connected 
simultaneeusly to the dual input jack and 
each signal selected for viewing as the need 
arises. Once calibration is set, it holds for 
both input signals. Since isolation between 
inputs is greater than 50 db, unterminated, 
leaving either signal connected while meas- 
urements are made on the others will have 


(Continued on page 30A) 
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Contracting Offices in: AMBRIDGE 
HOUSTON + LOS ANGELES - MEMPHIS - MINNEAPOLIS - NEW YORK - ORANGE, TEXAS 


How Much Does a Tower Cost? 


The answer to this question is as indefinite as “How 
long is a piece of string?” But there are some facts 
that are often overlooked, and perhaps tower pur- 
chasers should ask that question. The cost of a tower 
is the summation of four important items, the use of 
any one of which without the others can be mis- 
leading. 


COST OF TOWER DELIVERED TO YOU 

¢ Since 1911, American Bridge has operated a plant 

which specializes in electric transmission towers, sub- 

stations and similar structures. Its modern equipment 

and facilities were designed specifically for that purpose, 

and savings accomplished assure you a quality product 
at the lowest possible cost. 


COST OF FOUNDATIONS 
© American Bridge strives to keep foundation costs 
low in its tower design. The rotated type tower, circular 
grillage and variable leg extensions are examples of how 


American Bridge works with its customers in a co- 
operative effort to reduce foundation costs. 


COST OF TOWER ERECTION 

© The tower members furnished by American Bridge 
fit in the field. Ask any tower erector to verify this fact. 
Members are made alike on all four sides to facilitate 
erection. The same diameter bolts are used throughout 
the structure. These are sorted, packed and marked so 
that no time is lost looking for the right bolts for the 
connections; and the bolts themselves are the best ob 
tainable. The nuts can be screwed on by hand prepara- 
tory to final tightening. Every member is stamped in the 
steel with its correct number to coincide with easily read 
erection drawings. The fundamental reason for all this 
is to save you money. 


COST OF MAINTENANCE 
© All American Bridge towers are galvanized after 
fabrication by the hot-dip process. The resultant coating 
of pure zinc lasts for years. 


American Bridge towers are carefully designed for the 
specific conditions of loading expected on your line. The 
dead load, the wind, the ice, angles in line, broken con- 


ductors, etc. 
towers are designed to take them. 


if they are to be expected on your line, the 


American Bridge is the leading tower fabricator in 
America. To get there required that we be better . . . to stay 
there we will continue to provide quality structures com- 


petitively and on'time. 


It will pay you to call our tower experts on your next job. 


AMERICAN BRIDGE DIVISION, UNITED STATES STEEL CORPORATION @ GENERAL OFFICES: 525 WILLIAM PENN PLACE, PITTSBURGH, . 


ATLANTA BALTIMORE BIRMINGHAM BOSTON 


* CHICAGO 
* PHILADELPHIA + PITTSBURGH - PORTLAND, ORE 


CINCINNATI CLEVELAND DALLAS DENVER DETROIT ELMIRA 


UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


AMERICAN BRIDGE () 


N 7 & 


‘s Far ete 6 


i oo ee | 


GARY 


* ROANOKE - ST. LOUIS - SAN FRANCISCO - TRENTON 


6-211 





modern research 
_.. techniques with 


When a company’s products 

are as important to almost every 

segment of American industry as BURNDY electrical connectors, those products 
have to be good. And because BURNDY connectors are only as good as their 
performance in actual operation, the BURNDY laboratories incorporate the very 
latest design and manufacturing research techniques to produce connectors 
that surpass requirements in every way. 


The BURNDY laboratories use many scientifically accepted test techniques 
and quality control procedures during both product development and 
production random sampling 


<4 RELATIVE CONDUCTIVITY 


Laboratory technicians use a Kelvin Bridge to 
measure to the nearest microhm electrical 
resistance across the connector joints, and 
compare readings with equal lengths of 
uninterrupted cable. 


Connector-joint stability is evaluated by submitting 
the sample joint to strict Federal Specification tests. 
A 20% solution of common salt in water at 

100° F is atomized by means of air pressure, 

creating a highly corrosive vapor fog. After the 
required length of time, a Kelvin Bridge measurement 
is again taken. The findings prove invaluable in 
creating corrosion-resistant connector designs. 


4 VIBRATION CYCLING 


Many Burndy connectors are designed for rotating 
machinery and in trains, cars and aircraft. 
BURNDY carefully tests the prolonged effects of 
vibration. Kelvin Bridge measurements determine 
vibration stability, and determine any tendency 
toward fatigue failure. 


HEAT CYCLING P 


Controlled cycles subject the connector alternately 
to an on-and-off overload test current. Kelvin Bridge 
measurements taken during this process determine 
the temperature rises that occur in the electrical 
joint and in the cable, thus establishing the 
electrical stability of the joint. 


4 TORQUE TESTING 


Clamp-type and split-bolt connectors are subjected 
to torque tests. Connectors are tightened with a 
turning force sufficient to cause failure of the 
hardware or of the connector itself. Maximum 
connector strength measurements as well as valuable 
design information is secured. 


TENSION TESTING P 


Where full tension is required, the cable must 
break before the connector fails. Most applications 
do not require this extreme, and tension 
requirements are established according to the 
connector’s final use. 


BURNDY specializes in only one field—that of making better electrical 
connectors. BURNDY’s special talents are available to all industry. Whatever 
your electrical connector need, BURNDY has the experience and the facilities 
to serve you. That is why for over a quarter of a century BURNDY has been 
the leader in its field. 


3 For further information, or assistance on your particular 
rs, problem, write to... 


NORWALK, CONNECT. 





New Products 


(Continued from page 28A) 


negligible effect on measurement. Com- 
plete electrical and physical specifications 
on the Du Mont type 329-A may be ob- 
tained from the Technical Products 
Division of Allen B. Du Mont Laboratories, 
Inc., 760 Bloomfield Avenue, Clifton, 
N. J. 


12-Position Rotary Switch. A new line of 
low-current, subminiature rotary switches 
1.160 inches in diameter, including con- 
tacts, that offers 12 stator positions per deck 
exclusive of poles has been announced by 
International Instruments Inc., New 
Haven, Conn. Designated the series 7,000, 
these switches are designed for use on elec- 
tric and electronic testing equipment, mini- 
aturized and transistorized devices, and 
other applications when saving space is im- 
portant. The 7,000 series switches pro- 
vide great versatility in this small size 
Standard contact arrangements from 1 
pole of 12 positions to 4 poles of 3 posi- 
tions are offered; all have positive in- 
dexing with 1!/, inch-pound torque 
One, two, or three decks can be supplied 
with continuous rotation with single pole 
or stops for multipole operation. Featured 
is a wafer of a specially impregnated glass 
melamine which has high humidity resist- 
ance and is very tough, but not brittle. 
Wafer contacts are silver plated and double 
wiping for low contact resistance, and self- 
cleaning for long life. Another feature is 
the inclusion of solder type lugs on the 
wafer’s connection ends for ease in wiring. 
Single piece rotor-contact construction 
minimizes resistance and chance for failure 
from corrosion, etc. For further informa- 
tion contact Robert D. Hall, Hugh H 
Graham and Associates, Inc., 10 Arcade, 
New Britain, Conn. 


Stored-Energy Welder with Interchange- 
able Handpieces. The versatility of two 
interchangeable handpieces has been in- 
corporated in the new Weldmatic model 
1016 portable precision resistance welder 


manufactured by the Unitek Corporation, 
275 North Halstead Avenue, Pasadena, 
Calif. Besides offering flexibility in all 
small electronic assembly applications, the 
Weldmatic model 7076 which is complete 
in itself, speeds and simplifies installation 


(Continued on page 36A) 
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SEE VALUE HERE YOU’LL SEE NOWHERE ELSE 


Operating engineers in the electrical industry often say you can see the 
higher quality in I-T-E switchgear even when you stand ’way back. 

Of course, they’re only partly right. You can easily see the practical 
component arrangement, the all-welded steel construction with compart- 
ments designed to retain shape even when lifted as a unit, and the clean, 
neat appearance. These are standard on all I-T-E switchgear. 

But we want you to look closer—see even more. For example, in 
Metal-Clad Switchgear: the easy-to-service horizontal drawout design; 
the tilting arc chutes; the extra-heavy insulation. There’s quality in every 
detail—quality that means dollars’ more value for your switchgear invest- 
ment and years’ longer troublefree service. 

Why not phone the I-T-E office nearest you. Or write for bulletin 
7004 giving a complete description of 5, 7.5 and 15 kv switchgear. 
I-T-E Circuit Breaker Co., 19th & Hamilton Sts., Phila. 30, Pa. 


I-T-E CIRCUIT BREAKER COMPANY - Switchgear Division 
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STAHLIN BROTHERS 
FIBRE WORKS, INC. 
Belding, Michigan 


SAVES TIME—SAVES MONEY! 


Got a control panel problem? Panel Chanel has 
cut wiring and maintenance costs as much as 
50%, according to actual time studies. 


Highly insulating and moisture resistant, this 
sturdy plastic wiring duct simplifies panel layout 
and makes wiring changes safe as well as quick ’n 
easy. The new XT Type Panel Chanel has only 
two parts — cover and channel — for economical 
inventory and fast assembly. No loose parts to 
foul controls. 


Attach coupon to your letterhead for complete information. 
NAME 


ADDRESS 


TITLE 
* T.M. Reg. U.S. Pat. Off. 


Panel Chanel is made only by 


STAHLIN BROTHERS FIBRE WORKS, INC. 
BELDING, MICHIGAN 
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Where to get transformers 
for atomic submarines 


Like General Dynamics’ Stromberg-Carlson Division, 
you may at times need transformers that operate in 
a new circuit design under unusual and rugged 
conditions. 
The shipboard announcing equipment Stromberg de- 
signed for the U.S.S. Nautilus, for example, must be 100% 
trouble-free because of the sub’s ability to remain sub- 
merged indefinitely. It must also be able to withstand 
the terrific shock of depth bombs during battle. 
Stromberg asked us to design and produce trans- 
formers that fit the system’s advanced circuitry. The 
transformers we supplied them mect all the high stand- 
ards of both Stromberg and the US Navy. They are now 
operating on the Nautilus and the second atomic sub, 
the U.S.S. Sea Wolf. 
Just off the press! 16-page, illustrated brochure 
describing Caledonia's services and facilities for 
custom-designing and manufacturing transformers. 


CALBHDONIA 


| ELECTRONICS AND TRANSFORMER CORPORATION | 








Dept. EE-1, Caledonia, New York 
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Every product, every application has a unique requirement 
that requires something special in engineering ingenuity. 
Here’s a custom-made insulator that exactly meets our 
customer’s needs. 

Universal brown glaze porcelain insulators provide 
safety and long life to thousands of well known elec- 
trical products. 


On your next insulator problem take the easy-way-out, 
send your specs to Universal. 


THE UNIVERSAL (U) CLAY PRODUCTS CO. 


1560 E. FIRST STREET SANDUSKY, OHIO 
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Mr. C. J. Cox (at right, above) supervises the installation of Okonite Splicing Tape on 2300 
volt motor lead in Seabrook Farms food freezing plant. For 29 years Mr. Cox has stand- 
ardized on Okonite splicing materials to assure water-tight seals on cables throughout 
the plant. Note moisture conditions indicated by frozen condensation on pump head. 


Okonite Tapes resist moisture, freezing... 
keep world’s largest food freezing plant operating 


For 29 years, Mr. C. J. Cox, supervisor of all construction 
and engineering for Seabrook Farms Co., has depended 
on Okonite Tapes to maintain the vast electrical network 
that keeps the world’s largest food freezing plant oper- 
ating. All electrical circuits (totaling 20,000 h.p. connected 
load), lights, as well as power for the motors and pumps 
which provide continuous freezing and storage capacity, 
are spliced and terminated with waterproof Okonite Tapes 
to assure positive protection against the moisture always 


present in the plant. 
In every phase of Seabrook’s operation, moisture is a 


problem. Treatment of food, freezing, processing, storing 


... all are damp operations with continuous condensation 


OKONITE 


on cables and equipment alike. Low temperatures of the 


freezing and holding rooms make splicing difficult 


Okonite Tapes offer effective waterproof splices that are 
not affected by dampness or low temperatures. Both 
Okonite Rubber Tape and Okolite High Voltage Tape 
fuse into a solid self-vulcanizing wall of tough, waterproof 
insulation. Protected by Manson Friction Tape, splices 
maintain their moisture resistance through many years of 


exposure to condensation and freezing temperatures. 


For information on Okonite Tapes that can keep your 
electrical circuits operating under the severest conditions, 
contact your Okonite Tape distributor or write The 
Okonite Company, Passaic, N. J. 


splicing materials 





SV Lea 30 Standard 


POWER U.L. Approved 
depend on PYLE / RECTIFIERS Models 


CONNECTORS 


Guided missiles 





Mag-Amp Control 
Stable, Fast 
15 to 1500 amps 


® Stationary or Mobile Types 
© For Hangars, Air Fields, Missiles 
© For Factories and Labs 
Write for interesting information on STAVOLT RECTIFIERS 


McCOLPIN-CHRISTIE corp. 


27th Year of Rectifier Manufacturing 
3410 W. 67th St., Los Angeles 43, California 





FOR POWER CIRCUITS 
CONTROL CIRCUITS 
ELECTRONIC CIRCUITS 


Submersible cable con- 
nectors, 2 to 92 poles, and 
junction boxes are de- 
signed for dependable 
service in all climates. 
Pyle-National also offers 
a full line of industrial 
electrical equipment for 
ground sites. 


Please direct inquiries 
to: Manager of Special 
Products. : 

Tee Application of the newest developments in ma- 


terials and methods, plus extensive research, have 
made possible the design of highest quality units. 
Freed pulse transformers feature stability and re- 
liability combined with smaller size. 


Our plastic molded or encapsulated units are de- 
signed to meet specification MIL-T-27A. Class U 
units can be supplied on request. 








Our stock line has been modified to include trans- 
formers that fit specifications most commonly used 
in industry. 


THE PYLE-NATIONAL COMPANY For information write to: 
Where Quality is Traditional FREED TRANSFORMER CO., INC. 


1378 North Kostner Avenue, Chicago 51, Illinois 
1718 Weirfield Street, Brooklyn (Ridgewood) 27, New York 
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URGENT BUDGET QUESTIONS 


for utility management men! 


Now-—particularly in the face of continually increas- ... that this spread is likely to widen further in the 
Q. ing copper prices—is your utility giving immediate forseeable future? (See box below, left.) 
and urgent attention to making a complete conver- 
lan be olumninum’? Is your utility fully aware of the complete services 
a Q. available to them to make conversion easy? 
Even before the recent copper price increase, major To help utilities take full advantage of the big savings 


utilities all over the country have saved thousands of : a p 
offered by aluminum over copper, Kaiser Aluminum 


dollars a year by changing to Kaiser*Aluminum con- - ag ; ’ : 
: is ready to provide immediate technical assistance 


ductors. The latest copper increase means they will $ ; } ; 
and field engineering service. 


now save even more! (See box below, right. 
Q Does your utility have the latest information on the 


Have you discussed with your key personnel the great e rapidly changing aluminum connector situation? 


and growing price advantage of Kaiser Aluminum 


We can put your utility in touch with manufacturers 
over copper? 


of recently improved copper-to-aluminum connec- 
Do they completely understand that the price spread tors that are giving satisfaction to utilities all over 
between aluminum and copper is continually widening the country. 


For complete cooperation, call or write Kaiser Aluminum & Chemical Sales, Inc. 
General Sales Office, Palmolive Building, Chicago 11, Illinois. Executive Office, 
Kaiser Building, Oakland 12, California. 


Kaiser Aluminum 


setting the pace—in growth, quality and service 





THE STEADILY WIDENING PRICE SPREAD BETWEEN COPPER AND ALUMINUM . ‘ P 
Estimate your savings with these 


Kaiser Aluminum weatherproof conductors: 


Per 1000 Ft 
Lbs. Cost 
#6-1 Copper TBWP* , aie oe $ 57.77 





— a 
| 
+ { 
| 
| 
4 


1920-1954 PRICE CHANGES 
RCE. METAL STATIS ose 


#2-7 Copper TBWP* + 270 139.40 


8Y MONTH 
ce AM 





ANIONS. 


INDEX: 1920: 100 


2/0-7 Copper TBWP* . . oe 258.55 


4/0-7 Copper TBWP* . . 2 « © « + 800 394 64 


Sept. 29, 1955 prices based on 30,000# —F.0.B. Destination 
*URC Copper Triple Braid Weatherproof 
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predict 


INSULATION 
FAILURE — 


simply... 
efficiently 


with BETA series 3000 DC 
OVERPOTENTIAL TESTERS 


Ideal for either acceptance or in-service field testing of cables, insulators, generators, dynamo$ 
and other large rotating equipment; even transformers and bushings ...the BETA Series 3000. 


The use of DC eliminates capacitance currents and permits a gigantic reduction in size and weight, 
making test equipment both mobile and portable. Direct leakage current measurement permits 
positive checking of quality and life expectancy at test voltages that are non-destructive and 
non-deteriorating. 


Built-in safety features such as interlocks and overload relays protect operators. Unmatched 
dependability is assured . . . with the BETA Series 3000. 


SPECIFICATIONS 
@ INPUT VOLTAGE — 105-125 v., 50/60 cycle, or to order 
INPUT CURRENT — 2x rated maximum output current 
OUTPUT VOLTAGE — 0-15 to 0-250 kv, continuously variable 
OUTPUT CURRENT — 2 to 10 ma, continuously available at rated output voltage 
POLARITY — Negative, positive or reversible, to order 
RIPPLE — 0.3% rms at no load 
INSULATION — air (0-30 kv), oil above 30 kv 
LINE VOLTAGE STABILIZATION — ©1% for +15% variation from rating 


Write TODAY for technical data on DC Overpotential Testing 
Techniques and the complete line of BETA AC and DC “‘Hipot’’ 
Testers and Power Supplies. 


BETA field engineers are available for consultation throughout the United States and Canada 


e fa Electric Corp. 


333 East. 103rd St., N. Y. 29, N. Y 


Please mention ELECTRICAL ENGINEERING when writ 
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of high-temperature strain gauges. The 
model 7076 joins dissimilar metals and 
parts of varying thicknesses easily, firmly, 
and instantly. In strain gauge work, the 
long-lead handpiece of the model 1076 
welds the gauge rigidly to the test piece, 
entirely from the side of the work, if 
necessary. Welds may be subjected to 
any temperature or other conditions which 
the gauge itself will withstand. After 
welding, the gauge may be placed in use 
immediately. Applications of the new 
Weldmatic product extends to moderate 
as well as high temperature strain gauge 
work. The welder will also accommodate 
the entire range of metal-foil-backed strain 
gauges now being developed for welding 
directly to steels, super alloys, aluminum 
and other materials. In welding stainless 
steel resistance alloys, etc., the model 7076 
handles sheets from 0.0005 to 0.015 inch 
thick and wire ranging in diameter from 
0.0001 to 0.045 inch. In copper alloys, 
aluminum, etc., it welds sheets from 0.0003 
to 0.0008 inch thick and wire in diameters 
of 0.0001 to 0.020 inch. 


Weston Speed-Change Sensing System. 
Designed for use in precision automatic 
speed control equipment, a new speed- 
change sensing system, which provides 
high accuracy, flexibility, maintenance- 
free operation, and low initial cost, has 
been announced by the Weston Electrical 
Instrument Corporation, 614  Freling- 
huysen Avenue, Newark, N. J. This 
new unit, which makes use of the Weston 
Frequency Responsive system, will react 
to aspeed change as small as 1/4 of 1 per 
cent of its top operating speed, and can be 
used at any speed up to 80,000 rpm. The 
circuit is very simple, and no vacuum tubes 
are used. While completely automatic in 
operation the unit also incorporates a 
Tachometer indicator to provide the opera- 
tor with continuous speed _ indication 
Complete information on this new speed- 
change sensing system, including installa- 
tion data, can be secured from the manu- 
facturer 


Lifetime Emergency Lighting Equip- 
ment. An emergency lighting unit, using 
hermetically sealed Dynaseal nickel-cad- 
mium, lifetime battery, gives many years of 
service with no maintenance. The light- 
ing unit includes automatic charging 
facilities which keep the battery fully 
charged at all times. It turns on auto- 
matically when power fails and rapidly 
restores full battery energy once power is 
resumed. The Dynaseal power unit is 
hermetically sealed, requires no addition of 
liquid at any time, can be recharged over 
1,000 times without essential loss of power 
and can be stored indefinitely either 
charged or discharged. The emergency 
lighting unit provides full illumination to 
complete battery discharge. It is fully 
automatic and contains an automatic high 
and low rate battery charger to restore full 


(Continued on page 38A) 
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New Oriented Silicon Steels for 


LIGHTER-WEIGHT 


Armco Oriented Electrical Steels have 
spearheaded revolutionary changes in 
transformer design for the last 15 years 


because of these principal advantages: 


Lower Core Loss 

These electrical steels give the designer 
silicon steels with much lower core loss 
in the rolling direction than any conven- 


tional cold-reduced or hot-rolled grades. 


Higher Permeability 

The Armco oriented grades have an- 
other unique advantage over conven- 
tional electrical steels—higher permea- 
bility at high inductions combined with 
lower core loss. Before the introduction 
of oriented silicon steel, lowered core 
loss was obtained only at the expense of 
permeability at high transformer induc- 
tions. As core loss improved, the exciting 
current became the limiting factor in 


NRCS 
\//® 


SHEFFIELD STEEL DIVISION e 


JANUARY 1956 


design. The oriented grades overcame 
this handicap. 


Other Advantages 

In addition to lower core loss and higher 
permeability in the rolling direction, 
Armco Oriented Electrical Steels have 
excellent lamination factors and surface 
insulations. They are supplied with mag- 
netic properties fully developed at the 
mill. Only a low-temperature (1475 F) 


anneal is required for stress-relieving. 


ARMCO DRAINAGE & METAL PRODUCTS, INC. . 


Transformers 


New Information Available 

Original grades of Armco Oriented 
Electrical Steel are long obsolete, re- 
placed by lower core loss grades. Mag- 
netic data now available are more 
complete. 

Write us on your company letterhead 
for a copy of “Armco Oriented Electrical 
Steels—Third Edition, July, 1955."" This 
56-page catalog gives extensive infor- 
mation on the present Armco Oriented 
grades, M-6W, M-7W, M-6X and M-7X 


ARMCO STEEL CORPORATION 1515 CURTIS ST., MIDDLETOWN, OHIO 


Seed ” 


THE ARMCO INTERNATIONAL CORPORATION 
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radio 
interference 
and 

ae! 
intensity* 


MEASURING EQUIPMENT | -G 


Stoddart RI-Fi* meters 
cover the frequency range 


14ke to 1000 me 

VLE 

NM.-10A, 14ke to 250ke 

Commer f valent of AN/URM-6B 


Very 


HF 


VHF 
NM-30A, 20me to 400mc 
mmercial Equivalent of AN/URM-47 


ney range includes FM and TV 


edi ces aaa 


cseilatr radiation, iter 


ference location, field intensity 
ements for fringe — 


reception conditions and 
antenna adjustment and design. 
circuit enables the meter to 


‘measure the effect of the 


peak value of an interfering 
pulse, taking into account the 
shaping due to bandwidth. 
QUASI-PEAK FUNCTION .. An 
aid in measuring pulse-type 
interference, the Quasi-Peak 


function is just one of the many 


features of this specially 
designed, rugged unit, repre- 
senting the ultimate in UHF 
radio interference-field 
intensity equipment. 
ACCURATE CALIBRATION .. . 
Competent engineers “hand 
calibrate’ each NM-50A unit. 
This data is presented in 
simplified chart form for easy . 
reference. : 


SENSITIVITY . . Published 
sensitivity figures are based= 
on the use of the NM-50A with — 
a simple dipole antenna or 

RF probe. However, the sen- 
sitivity of this fine instrument 
is limited only by the antenna 
used. The sensitivity of the 
NM-50A is better than ten 
microvolts across the 

50 ohm input. 


i Oe BB A | 5 al Mol dadelimicellioado al Tat 


6644-B SANTA MONICA BLVD., HOLLYWOOD 38, CALIFORNIA - HOLLYWOOD 4-9294 
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charge in the battery once the emergency 
lights are used. Its dimensions are 17 
inches long by 7 inches wide by 11!/, inches 
high and weighs 13.5 pounds For full 
information write for bulletin A46 describ- 
ing the Dynaseal power bloc, and bulletin 
A771 describing Dynaseal lifetime emergency 
lighting units, to Dynaseal Lighting 
Corporation, 5 Hadley Street, Cambridge 
Mass 


Electrolytic Capacitors. A new series of 
electrolytic capacitors meeting the rigid 
reliability requirements of telephone 
systems have been made applicable to 
electronic equipment in other fields by 
the Sprague Electric Company, 321 
Marshall Street, North Adams, Mass 
Turret-terminal and mounting lugs, and 
a special vent construction are molded 
right into the cover of the type 17D 
capacitors as are the numbers which identify 
each terminal The seal, made by crimp- 
ing the aluminum can onto a gasket, has 
proved dependable. The cans are covered 
with a corrosion-resisting insulation coat- 
ing There are available 19 standard 
ratings in the series covering a wide range 
of applications in single, dual, and triple 
section units All are characterized by low 
maximum leakage current and life test 
capabilities. Complete technical data is 
provided in Engineering Bulletin 340, 
available on letterhead request to Sprague’s 
Iechnical Literature Section. 


Cathode-Ray Oscilloscope. The South- 
western Industrial Electronics Company’s 
new model MO 24 trace cathode-ray 
oscilloscope presents multichannel informa- 
tion on a 21-inch picture tube for direct 
viewing. Information is presented by 
intensity modulation of a 5,000-cycle-per- 
second raster. The raster method results 
in frequency response useful to 500 cycles 
per second on all 24 traces with only a single 
electron gun. Each trace may cross over 
traces, and is limited in amplitude only by 
the size of the cathode-ray tube. A posi- 
tion contro] is provided for each trace. A 
special ““window” control permits a portion 
of the sweep to be accelerated for careful 
examination. An auxiliary unit, the Event 
Pre-Selector, puts 0.1 and 0.01 second 
timing lines over the scope, and triggers 
the sweep after an adjustable delay period 
following the initial pulse. This feature is 
useful when the MO 24 is used as a monitor 


(Continued on page 40A) 
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One pole of _ , 


330 kv 25,000,000 kva 
BROWN BOVERI AIR BLAST BREAKER 


for installation in the United States, 
set up for special impulse coordination tests. 


BROWN BOVERI CORPORATION Wl!/i/ 


19 RECTOR STREET © NEW YORK 6, N. Y. 


Atlanta, Ga ° Birmingham, Ala ° Boston, Mass ° Butte, Mont e Chicago, Ill ° Cleveland, O e Denver, Colo. 
Detroit, Mich. * High Point, N.C. * Jacksonville, Fla. © Kansas City, Mo. © Knoxville, Tenn. © Lewiston, Me. * Los Angeles, Cal. 
Minneapolis, Minn. * New Orleans, La. * New York, N. Y. -* SPortland, Ore. * San Francisco, Cal. * Seattle; Wash. ¢* Tucson, Ariz. 
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(1) New Light on Both Business and Technical Problems 
PRINCIPLES OF ELECTRIC UTILITY ENGINEERING 


By CHARLES A. POWEL, The Massachusetts Institute of Technology 


Complete, concise coverage of the entire electrical utilities field from corporate structures to govern- 
ment controls; and from sources of energy and transmission to financial returns. The book is 
practical and unusually helpful as a reference, and for use in utility training courses. Written by an 
author with 43 years of experience in all phases of power engineering and based on a course of lec- 
tures at The Massachusetts Institute of Technology. A Technology Press book, M.I.T. 

1955 251 pages 115 illustrations $6.00 


(2) New Second Edition 
ELECTRONIC TRANSFORMERS AND CIRCUITS 


By REUBEN LEE, Westinghouse Electric Corporation 


The new edition of this clear, practical treatment offers new sections or chapters on magnetic ampli- 
fiers, pulse circuits, reactor surges, toroid cores, and many other subjects. Emphasis is on the 
relations and attributes common to all electronic transformers. Especially valuable to the engi- 
neer, as it bridges the gap between the power approach and the electronic approach to design of 
efficient electronic equipment. 

1955 360 pages 263 illus. $7.50 


(3) Cuts Out Much Time-Wasting Searching 


HANDBOOK OF ENGINEERING MATERIALS 


Edited by DOUGLAS F. MINER, Carnegie Institute of Technology; and 
JOHN B. SEASTONE, Olin Mathiesen Chemical Corp. 


Brings between the covers of a single volume materials data from dozens of special fields. Broader 
in scope than any other book, it provides a source of reliable information on materials of manu- 
facturing and construction in every field of engineering, and covers all the main factors in the 
selection of materials. Contains a wealth of valuable references, too. 


1955 1382 pages ius. Semi-flexible binding $17.50 





(4) Clear Pr tion of Fund tal: 


PRINCIPLES OF NUMERICAL ANALYSIS 
By ZDENEK KOPAL, The University of Manchester, England 


A lucid presentation of those — of analysis and algebra on which numerical methods are based. 


Methods described are selected for their comprehensive nature. Applications in such areas as the 
use of large-scale computing machines for automatic work are fully emphasized. 
1955 568 pases Hilus. 


(5) TECHNICAL PUBLICATIONS 


Their Purpose, Preparation, and Production 
By C. BAKER, A. R. Ae. S. 


$12.00 


Shows how to present, write, illustrate, and produce all kinds of technical publications on all 
subjects—from the simply duplicated smal! run to large printed editions. 
1955 302 Pages ius. $6.00 


(6) ABSTRACTS OF THE LITERATURE OF SEMICONDUCTING 
AND LUMINESCENT MATERIALS AND THEIR APPLICATIONS 
1954 Issue 


Compiled by the Battelle Memorial Institute and Sponsored by The Electrochemical 
Society, Inc 


1955 200 pages Spiral Binding 


(7) 1953 Issue 
1955 169 pages 


Spiral Binding 
(8) BASIC MATHEMATICS FOR SCIENCE AND ENGINEERING 
By the late PAUL G. ANDRES; HUGH J. MISER, U.S.A.F.; and HAIM REINGOLD, 


Illinois Institute of Technology 
1955 846 pages illus. $6.75 


(9) ADVANCED MATHEMATICS FOR ENGINEERS Third Edition 
By H. W. REDDICK, formerly of New York University; and F. H. MILLER, 
The Cooper Union School of Engineering, Third edition revised by F. H. Miller 
1955 548 pages Ius. $6.50 


Ce ee we = Mail this Coupon Today for Your On-Approval Copies ™= = = = = | 


JOHN WILEY & SONS, INC. EE-16 
440 Fourth Ave., New York 16, N. Y. 


Please send me the book(s) I have encircled below to read and examine ON APPROVAL 
book(s) and owe nothing, or will remit the price(s) indicated, plus postage 


1 2 3 ~ 5 6 7 8 9 


Within 10 days I will return the 


Name 
Address 
City Zone State 


0) SAVE POSTAGE! Check here if you ENCLOSE payment, in which case we pay postage. Same return privilege applies, 
of course 


Ce cee ee ee ee ee ee ee ee ee Ge Ge Ge Ge ee Ge ee Ge ee Ge Gee ee ee ee ee eee cee od 
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for 24-channel magnetic tape recordings, 
such as those used in seismograph work. 
Southwestern Industrial Electronics Com- 
pany is located at 2831 Post Oak Road, 
Houston, Tex. 


Wire-Wound Resistors. A complete line 
of vitreous enameled wire-wound resistors, 
ranging from 2 watts to 2,000 watts in- 
clusive, is now being manufactured. In 
addition to the standard lines of fixed or 
adjustable resistors, there are oval, rib- 
wound and ferrule types available. The 
resistors are wound with a_ high-grade 
resistance wire on specially designed steatite 
cores and are then covered with two coats 
of vitreous enamel. All electrical connec- 
tions are silver soldered. A tolerance of 


.2 10 per cent is considered standard 


However, a closer tolerance can be main- 
tained. For details write to L. A. Resistor 
Company, Inc., 14742 Arminta St., Van 
Nuys, Calif. 


Console Indicator for RAFAX System. 
The Haller, Raymond and Brown, Inc., 
State College, Pa. RAFAX system permits 
the transmission of plan position indicator 
type radar information over audio circuits 
such as telephone lines or radio links. 
After transmission over such a circuit, the 
signals are used to recreate a facsimile of the 
original radar picture. Bandwidth com- 
pression is accomplished by means of an 


optical-electronic scanning device which is 
capable of giving compression ratios of 
100 or greater. The compression ratio 
achieved is a direct function of the scanning 
rate. The RAFAX system consists of an 
encoder that receives radar, video, and 
antenna rotation information, and after 
bandwidth compression, places this in- 
formation on two carriers; a decoder that 
separates the two subcarriers and extracts 
the modulation information; and an indi- 
cator which accepts either the decoder out- 
put or normal radar signals. Since 
RAFAX signals are of audio bandwidth, 
they may be recorded on standard mag- 
netic tape. Two-channel recorders can 
then record radar situation and voice radio 
traffic simultaneously on a single tape. 


One-Millimeter Pinhole Detector. A 
redesigned pinhole detector for strip steel 
(Continued on page 43A) 
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Mammoth Farnham Milling Machine with 8 beds and car- 
riages in Douglas El Segundo plant... all equipped 
with Allen-Bradley contactors, relays, timers, starters, etc. 





308 FOOT MILLING MACHINE 


--- operated by Allen-Bradley Motor Controls 


Solenoid starter Solenoid starter 
ize | . Size 


» 


A 


Oiltight potenti- 
ometer control 


Pendent push 
button control 


Universal 
4-pole relay 


Oiltight push button. 
NO & NC contacts 


Interlocking 
terminal blocks 


Auxiliary contacts 
on starter hood 


ans 


Pneumatic 
automatic timer 


Oiltight limit 
switch—oall types 


When the Farnham Manufacturing Division of The Wiesner-Rapp 
Co., of Buffalo, N.Y. built this impressive, 308 foot milling machine, 
they used Allen-Bradley control components for all 8 carriages. 
Thus, they assured themselves and Douglas of utmost reliability for 
this complex machine tool. 

If you manufacture motor-driven machines, don't overlook the 
fact that Allen-Bradley motor controls are a big sales asset to any 
machine. The A-B trademark is a guarantee of trouble free per- 
formance ... and is so recognized by machine tool buyers. Did 
you notice how much in evidence this trademark was at the Chicago 
Machine Tool Show? 

Send for the Allen-Bradley Handy Catalog. It is a valuable 
handbook on modern motor control. Write today. 


Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. 
In Canada—Allen-Bradley Canada Ltd., Galt, Ont. 





ALLEN-BRADLEY 
A-C CONTACTORS 


2 pole—Size 00 3 pole—Size | 
10 ampere 25 ampere 


t gt & 


; 


3 pole—Size 2 3 pole—Size 3 
50 ampere 100 ampere 


3 pole—Size 4 
150 ampere 


penne 


— 


3 pole—Size 5 
300 ampere 


re) 


Lia 


3 pole—Sizes 6 & 7 
600 & 900 ampere contactors 





k 


250 Hp, Bulletin 746 automatic autotransformer showing Allen-Bradley Size 7 contactors 


A-C and D-C CONTACTORS 
10 to 900 Amperes 
with Double Break, Silver Alloy Contacts 


The only complete line of solenoid contactors on the market. 
Allen-Bradley offers nine sizes...from Size 00 (10 amperes) 
to Size 7 (900 amperes), one to four poles. 

There is no contact maintenance ...no pins, pivots, or 
bearings to give trouble. Just one moving part—the simple 
solenoid plunger. Operating characteristics are consistent 
for all nine sizes. 

Enclosures can be supplied for general purpose, water- 
tight, dust-tight, and explosion-proof service. 

Allen-Bradley controls are an added sales asset to any 
machine. May we send you our catalog? 


Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. 
In Canada: Allen-Bradley Canada Ltd., Galt, Ont. 
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with a sensitivity five times greater than 
the former model has been announced by 
General Electric. Under actual operating 
conditions on cold rolled strip steel, the 
new model will detect holes down to 1 mm 
diameter in opaque strip measuring 10 mm 
or less in thickness. The new model func- 
tions with maximum sensitivity at strip 
speeds up to 2,000 feet per minute. Lab- 
oratory tests indicate a potential in excess 
of 6,000 feet per minute. The redesigned 
detector will scan a strip up to 48 inches 
wide, compared with the 40-inch capacity 
ofthe former scanner. A significant feature 
of the new design is a more than tenfold 
increase in the light source, made possible 
by replacing an array of 21 small projection 
lamps with a single mercury-vapor lamp. 
Comparative figures are a 2,000 foot- 
candle output with the array of projection 
lamps and more than 25,000 foot candles 
with the new single light source 


New Cable Tap Cuts Installation Time. 
A unique device for making permanent 
weatherproof cable taps without severing 
the cable or stripping leads has been de- 
veloped by the Jerrold Electronics Corpora- 
tion, 23d and Chestnut Streets, Philadel- 
phia, Pa. Developed to connect individual 
service drops to the main feeder cables used 
in community television antenna systems, 
the new pressure tap likewise presents inter- 
esting possibilities as a low cost tap for 
utility, telephone, and control system 
cables. Either coaxial, or single-conductor 
solid or stranded cables may be used with 
the tap. When coaxial cable is used, 
connection is automatically made to the 
center conductor as well as to all outer 
conductors. Shunt capacitance is held to 
less than 1.5 micromicrofarads. The pres- 
sure tap reduces the time “‘on the ladder” 
required to make a permanent cable con- 
nection. One bolt securely clamps both 
the pressure tap and the feeder cable to 
the messenger wire. A _ special cutting 
tool is then screwed into the tap to pierce 
the outer jackets, and after the cutting 
tool is removed, the service-drop connector 
is screwed into the tap forming a positive, 
low-loss connection between the feeder 
cable conductor and the service drop. 
The service-drop messenger hook and 
connector permit servicing, testing, or dis- 
connecting the service drop without dis- 


(Continued on page 44A) 


Let's take a look at the record—Tfirst 


In specifying capacitors may we suggest you 
do just that... Take a look at the Record. 
Here is proof-positive you should have before 
making commitments to purchase capacitors. 
Reproduced on the right is an actual life test 
record of a group on test since August 3, 
1947, a period of over 8 years. 

This represents only one of thousands of 
such tests made for more than 20 years—not 
occasionally—but year in and year out, 
twenty-four hours of every day. 

While it is hardly necessary to remind you 
this is an expensive procedure—you cannot 
build reliability into a capacitor by specifica- 
tions alone or be assured of it by ordinary 
accelerated life tests. (Terminated after 250 
hours, for example.) ; 
Reliability can only be established through 
designs based on the knowledge acquired 
from many long time tests of large group 
sizes such as we carry on—these are the only 
alternative. Cost in this respect is secondary 
as recovery of this added expense comes 
through less failures in the field. 

When you have a capacitor requirement... 
Take a look at the Record. . F yoy Specify 
FAST—The only capacitor with a “Proven 
Pediggsee.” 

We are presently the only capacitor manufac- 
turer qualified under the Signal Corps Re- 
duced Inspection Quality Assurance Pro- 
gram. (RIQAP) 


JOHN £. PAST & CO. — ENGINEERING DEPARTMENT 
—2C _urs rest Dete_G- 12-47 
Gaour_i457 
Test Voltage GOO Temperature G5 "C 
Trpe*ATLSO eEMM Cap _O.! 
Peper Sh 2eth K Fo AL. Number 


nH _Dry . 
mid. Ares 10Sa0” 


0 tent _ 2S 
— 


— ae 
Thame Petia -—- 
st tame, 


SO 29526 Ame 94% tant 10.9 Hewem 


NEAGAN-1-17-48 8345S mews oF7 regt 0.0 Heure 


6-12-47 above indicates date of manufacture. Life test started 
8-3-47. It is to be noted 1st failure occurred after 8345 hours and 
2nd at 28526 hours. Balance of 23 capacitors have not failed to 
date (11-1-55) over 72,000 hours. These will remain on test watil 
all have failed. 











Remarts Meewy Momere! 0: - Krad? Paper Tested by CF, 
CP2S Style a 


Avonwed 
Date LLYL FT 








oHNE.Fasr & 
Capacitor Specialists For 
Over A Third of A Century 
3169 North Pulaski Road, Chicago 41, Il. 
“WHEN YOU THINK OF CAPACITORS . . . THINK FAST" 








AVAILABLE LITERATURE: 

Polystyrene Film Capacitors 

Hermetically-Sealed Tubular Capacitors 

Subminiature Hermetically-Sealed Capacitors 

High-Reliability Hermetically-Sealed Capacitors 

Mil-C-25A Approved Capacitors: Refer to 
“Mil-C-25A Specifications” 

Power-Factor Correction Capacitors and Racks 














NON-LINEAR SYSTEMS 


new digital voltmeter Vodel 451 





write for bulletin 241 





Spec ial design 


for industrial applications 


Uses oil-immersed stepping swite hes, 


life -tested for 20,000,000 reading 


Veasures from 


=e 001 to + 999 9 volts d 


f{utomatce 
decimal point location and polarity 


indication in luminous display 


Rapid and accurate measurement 


by non-technical personnel 


NON-LINEAR SYSTEMS, INC. 


Del Mar Airport 


Del Mar, California 
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O maintain visually clean (Continued from page 43A) 


stacks at all times, industry . 
“ti : he | turbing the pressure tap or its weatherseal. 
is turning to the long ex- Details of applications will be supplied by 


Industry looks to perience of Research-Cot- Jerrold to the utility, telephone, and other 


trell in the design and industrial fields upon request. 


RESEARCH manufacture of highly 
=COTTRELL efficient Cottrell Electrical Custom Cable Machine. A new planetary 


Precipitators. We've spent cabler, designed and built by Douglas 
for high 40 years in solving such Roesch, Inc., offers a solution to the 
. problems as nuisance abate- problem of supplying “‘custom”’ electronic 
° : : cable in prototype or production runs. 
dust collection ment, cleaning aa for The new machine has fabricated intricate 
subsequent use and recover- cables from fragile strands of conductors, 
efficiencies ing materials of value. Write delicate coaxial circuits, precision balanced 
for illustrated bulletin quads, and power leads into one manage- 
“as . able cable length. Quality can be com- 
describing a wide range of 
electrical precipitator 
applications. 
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RESEARCH-COTTRELL, INC. 


A WHOLLY OWNED SUBSIDIARY OF RESEARCH CORPORATION 


Main Office and Plant: Bound Brook, N. J. , 
405 Lexington Ave., New York 17, N. Y. + Grant Building, Pitisburgh 19, Pa. pared favorably to mill-run, ‘catalogue 


meis7 228 N. La Salle St., Chicago 1, Ill. * 111 Sutter St., San Francisco 4, Cal. power cable, despite the fact that most 
d ay Roesch cable fabrications are highly 





° 


specialized short-run components. De- 
scriptive brochure and samples are avail- 
able from Douglas Roesch, Inc., Cable 
Division, 2200 South Figueroa Street, Los 
Angeles, Calif. 


Milatomic Filter. Atomic Instrument 
Company, Cambridge, Mass., has an- 
nounced it will handle distribution of the 
Milatomic filter to the atomic energy 
field. The filter is for use in collection and 
assay of radioactive precipitates. The 
Milatomic filter has a high degree of re- 
tention, and is capable of separating 
quantitatively extremely fine particles on 
the order of 1.20 microns from liquid 
vehicles. This material filters microscopic 
t and submicroscopic particles as a surface 
FOUR-CHANNEL CARRIER-TELEPHONE TERMINAL FOR RADIO LINKS Seas a deter pear enoeeeited 
retention is defined by pores of controlled 
This is a miniaturized unit of advanced design which provides four dimensions. There are 35 million pores, 
voice channels on a frequency-division basis above a voice-frequency nearly molecular in size, to the square 
order-wire channel. Each of these five channels is provided with a 4-wire centimeter. The filter material is 85 to 
2-wire termination and a voice-frequency ringing circuit for d-c or 8 per cent porous and is used in studies of 
20-cycle signals. Adjustable attenuators are provided in the 4-wire Cae Geice OF remiatien.. ser tam Seem 
: pene : . tion write Atomic Instrument Company, 
side of all channels, and a built-in test oscillator and meter permit Sk: ‘Siieibhebaten. ine -inediebiie 
complete line-up, maintenance and trouble-shooting checks to be + aga ; Aphis 
made. Channel levels are from —9 to 0 dbm and line levels from —30 
to 0 dbm. Channel width is 300 to 3500 cycles within 1 db. 
This unit is only 54%"’ high by 19” wide by 14” deep. It mounts on Pilots Guide Nuts onto Thread. Clamp- 
a standard rack and operates from 115 volts 50-60 cycles a.c. top insulators, either pintype or line post, 
from Ohio Brass Company are now avail- 


RA D i @] £ N 7 | N F iz R | N G p Re oO DB) U on 8) able with the bolts illustrated. Smaller 


diameter, unthreaded stock at the bolt end 
1080 UNIVE RSITY Ss MONTREAL > CANADA acts as a pilot to guide a nut onto the 

TELEPHONE CABLES threads without hesitation or delay 
UNiversity 6-6887 RADENPRO, MONTREAL 





(Continued on page 46A) 
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FORD INSTRUMENT 


solved one design problem by 


CASCADING RESOLVERS 
WITHOUT 


ISOLATION AMPLIFIERS 


To get around a problem that arises in almost every resolver application 
Ford engineers recently designed a computer which, among other 
things, employed a chain of cascaded resolvers to solve complex trig- 
onometric equations, without the use of isolation amplifiers. They 
solved such an equation as: 





A sin a cos c + A cos asin b sinc + B cos b sinc 


This was successfully done, without use of vacuum tubes or amplifiers 
in this circuit: 


¢ 


U A sina sine + 
Asine A cos a sin b cos ¢ + B cos b cos, 
¢c 


—_ 














Asin a cos¢ 





+ A cosa sin b sinc + Bcosb sinc 


Acosasinb 


B cos b 











A cosa cos b — Bsinb 





In view of the widespread use of resolvers to generate sine and 
cosine functions in modern electro-mechanical analogue computers, it 
is of great practical significance. Resolvers produced by the Ford Instru- 
ment Company have now reached such a high degree of precision, that 
it is possible to obtain, from an unloaded resolver (which accommodates 
a single angular quantity only), an accuracy to within less than one 
tenth of one percent. But most computing circuits call for the use of 
several resolvers, and once an ordinary resolver is loaded by another 
resolver, no matter how high its precision, the overall accuracy of the 
resolver cascade is seriously affected. 

The conventional method of avoiding this difficulty is to use an isola- 
tion amplifier for each resolver, so that the resolver continues to operate 
under no-load conditions regardless of the size of the cascade. The 
importance of cascading without amplifiers is readily appreciated if we 
realize that the isolation amplifier usually increases the cost of the equip- 
ment, more than doubles the size and generates many times more heat 
that must be dissipated to prevent breakdown of the components. Fur- 
thermore, the use of vacuum-tube amplifiers always raises the problem 
of tube ruggedness and reliability, and requires an additional source 
of d-c plate voltage. 

Have you problems which the engineers at Ford might solve by 
designing and manufacturing computers, controls or their elements? 
Write for further information. 


85 
FORD INSTRUMENT COMPANY 
Division of Sperry Rand Corporation 
31-10 Thomson Ave., Long Island City 1, N. Y. 


Ford’s capabilities are among 
the finest in the country 


One of the Ford laboratories where a 
particular design project has called for 
careful study of resolvers and resolver 
cascading. Two of the engineers assigned 
to this project are here checking results. 
From this work will come one of the 
new, highly classified weapon systems 
for the armed forces. 


For accuracy and reliability—both vi- 
tally necessary in military instruments— 
experienced machinists must work to fine 
precision—in the order of .0005 of an 
inch. Here in one section of the shops 
of Ford Instrument Company, men are 
milling parts for an airborne computer. 


yh ee, 


Ps! cs 
aa si ee: Sa 
de On nD i, 


During the past year Ford Instrument 
Company has been busy working on 
many contracts for the U. S. Air Force 
and the U. S. Navy Bureau of Aeronau- 
tics, designing and manufacturing com- 
plex computers, controls and their 
components. For over forty years, Ford 
Instrument Company has devoted most 
of its efforts in working for the govern- 
ment to the many problems of weapon 
controls, 
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Investigate The Cost and Performance | sw +... 
Advantages You Can Get (Conid rom page 444) 
with... v 


SYVZTRON 








@ Vacuum Process Insures 
Uniform, High Quality 


@ Lowest Forward Voltage 
Drop Means Greater 
Efficiency 


@ Extremely Slow Ageing Results 
In Extended Life 


@ Greatest Range of Cell Sizes SEL ENIUM These relieved ends provide a distinct 
in The Industry—From advantage in hot line work, as they align 

9 ~ a the nut in threading position without 
1 Square to 12” x 16” Plates R EC TIFIERS excessive hot stick manipulation. Bolts 
of this type are now available for use on all 


e Installation In Actual Approved salt spray and fungus three Ohio Brass clamptop sizes. The im- 
Operation Range Up To 600 KW resistant finishes available provement has been made to make the 

frequent hot stick work on clamptops even 

Write today for complete performance easier than heretofore. 

and specification data—Free 


SYNTRON COMPANY Pressurized Connector for Guided 


440 Lexington Avenue Homer City, Penna. Missile Applications. The series GA, 40- 
contact pressurized connector has been 


developed primarily for guided missile 
applications. A center screwlock, with 
spring action, permits rapid engaging and 
disengaging of the new connector while 
preventing damage often encountered when 
prying apart or forcing separation of plug 
and receptacle. Individually, spring-loaded 
contacts also assure easy release of the con- 
nector at all times. The plug is molded 
from Orlon filled diallyl phthalate. Pin 
contacts are precision-machined from nickel 
silver and gold-plated only 0.0001 inch 
thick. The hood, cable clamp, and all 
hardware are made from stainless steel. 
Complete technical information, specifica- 
tions, and diagrams are available on re- 
quest. Write for bulletin GA to: Electronic 
Sales Division, DeJUR-Amsco Corp., 45- 
01 Northern Boulevard, Long Island City, 
Pee ¥s 














Streamlined Staticator. The Hewson 
Company, Inc., has announced a new and 
streamlined Staticator (registered trade- 
mark) designed for use in hospital operating 
The substation si ee ae ; rooms. This new unit provides both 

ste shown Is just one more example of the audible and visual warnings whenever 
completely integrated and personalized service of Flint static electricity is present anywhere in 
Steel. Whether the job is large or small, we specialize Se SPUTINE. 22... San. Bow, See 
. . < ‘ . Staticator comes as a complete package 
in your requirements... from consultation to erection. unit that includes all equipment and 
When you build anything with galvanized structural accessories necessary to protect any size 


' : hospital operating room against un- 
steel — anywhere — cons ; 
—y here consult us. suspected static hazards. Everything nec- 


essary for installation is included in the 
(S(Lf] TULSA [sax Sa complete package unit. For full informa- 
_ Competitively tion, write The Hewson Company, Inc., 


[3 (L MEMPHIS Re 443 Broad Street, Newark 2, N. J. 
(Continued on page 48A) 
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New Products 


MODEL 20 VISUAL MONITOR (Continued from page 46A) 


Two-Hand Clutch Control. A_ new, 
improved electric two-hand clutch control 
for industrial machines that increases both 
production and operator safety has been 
developed by Micro Switch of Freeport, 
Ill., a division of Minneapolis-Honeywell 
Regulator Company. Use of the system, 
known as Micro Switch trip control, can 
increase productivity of manually operated 


TRANSDUCER power machines by as much as 20 per cent. 
OUTPUTS 


‘or TEMPERATURE PRESSURE VIBRATION FLOW 
RADIATION COLORIMETRY CURRENT VOLTAGE 


Does your data problem include any of the above? Or anything similar? 
The Model 20 Visual Monitor is a completely new concept in multiple data-point indication. 


Now you can observe and measure 24 separate data points, simultaneously. No Switching, 
no commutating, no time lag. 


Wherever a graphic display of several quantities will facilitate measurement and control, 
the Model 20 should be considered. 





Utilizing light-beam D’Arsonval galvanometers as the indicating elements, the Visual 
Monitor permits display of transducer output in an easy-to-interpret, graphic form. The increase is made possible by simple, 
Let us hear from you. We would like to discuss your instrumentation problems with you. direct operating motions of the operator; 
feather-touch, finger-tip operation of the 
Century Electronics & Instruments, Inc. control switches; and other features which 

reduce operator fatigue and speed up the 
1333 No. Utica, Tulsa, Oklahoma machine’s operations. With worry over 
their personal safety eliminated, operators 
of the control system develop a smooth, 
time-saving load-trip-and-unload sequence. 
Down-time also is reduced, with fast, easy 


control changes and no adjustments re- 
quired from die to die. The “‘fail safe” 
ee & feature makes accidental operation of the 


clutch impossible. The clutch can operate 


wai 


only when the control system is functioning 
to make dreams come true properly. Two sets of contacts close on 


the actuator load on each operation, and 


both must be released before the next 
From Fantasyland to Tomorrow- : r 


land, Marcus Transformers 
provide trouble-free, uninter- any danger of sticking contacts. The 
rupted service in Disneyland — system’s ‘“‘can’t cheat” feature requires 
fun capital of the world. operation of all the switches in the control 
Your business, too, can profit circuit within a predetermined and adjust- 
by using the transformers able time interval. Both hands must be on 
that are setting new standards for the controls and, thus, cannot be extended 
. into the danger area. Illustrated is a 
the industry For transformers aa . 
. complete Micro Switch Trip Control 
that exceed specifications, 
order — MARCUS. 


operation can be performed. A third set 
of contacts “‘breaks”’ the load, eliminating 


packaged set, including hand switches, 
limit switch, and control box, for use with 
light mechanical clutch machines, air 
A complete line of dry type presses, etc. 

and liquid-filled transformers 
through 5000 KV A. 


© Disneyland, tc, 1955 
ANAHEIM, CALIFORNIA 


All-Purpose Relays. The Ohmite Amre- 
con models DO and DOS relays have been 


ita | ees announced by the Ohmite Manufacturing 

‘ Company, 3681 Howard Street, Skokie, 

MARCUS Ill. The Ohmite Amredon models DO 
and DOS relays are general purpose relays 

TRANSFORMER Cco., Inc. with a wide range of applications. De- 
signed to meet the rigorous standards for 
aircraft and mobile equipment applications, 
the two models meet industrial needs for a 
compact, lightweight relay capable of 


RAHWAY, NEW JERSEY - — | | handling power loads usually demanded 


Mark of Quality Representatives in Principal Cities (Continued on page 50A) 
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STARTER 


FOR 


MIDGET 
» TURBOJETS 


@eeeeeeae0e02e2e080 : @eeeeeeeeeeeeeeeeeeeeeeneeeeeeeeeeed 
* 


Starting a lightweight turbojet engine, such as the 1000- 
pound thrust Fairchild J44, is never a problem with the 
rugged Model D62 starter developed by Jack & Heintz. 


5 This starter is an electric, direct cranking unit which 
e % has substantially bettered the starting time limitations 


established by the engine manufacturer. 


Field Proven 
The D62 starter is establishing an enviable operational 
record on the small J44 turbojet engines being used as 
wing-tip thrust assist power plants on Fairchild’s C-i23B 
Assault Transport. Modifications of the D62 are in use 
CHARACTERISTICS on other specialized applications including Solar’s gas 
turbine driven a-c power pod installations on the Convair 


Engine Mounting Pad AND20002, Type XII-S C-131B. In addition, a new higher speed starter 
(except opposite rotation) 





extremely light in weight for small turboprop engines 
Starter Input: 


Voltage, d-c 22-28 - 
Current, amp (max) 450 ; . Special Features 
Starter Output 30 Ib-ft @800 rpm, 24 v Features of the JXkH Model D62 include: grounded, 
Gear Reduction 7:1 irreversible, series-wound, interpole-type motor; 


has been developed and is being engine tested. 


Torque Limiter: planetary reduction gearing with multiple dise torque 
Breakaway Torque, Ib-ft (max) 80 limiter; and an automatic jaw meshing mechanism, 
Slipping Torque, Ib-ft (max) 65 providing quick-acting positive engagement. 

Slipping Torque, Ib-ft (min) 55 This small power package or a modification of it 

‘Sous Teall nenber 3 engineered to your particular application may be the 

Rotation, viewed from answer to your starting problem. Send for complete data 

anti-drive end Counterclockwise including performance curves and dimensional drawings. 

Weight, Ib (approx net) 25 Write Jack & Heintz, Inc., 17622 Broadway, Cleveland 1, 

Ohio. Export Dept.: 13 E. 40th St.. New York 16, N.Y. 











OPPORTUNITIES FOR ENGINEERS 


There’s a promising future for electrical and mechanical engineers at Jack & Heintz. Write 
Manager of Technical and Professional Placement, today, for illustrated, descriptive booklet. 


965 by Jack & Heintz, Inx 


| AIRCRAFT 
| JACK § HEINTZ Retmetve equipment 
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New Products 
(Continued from page 48A) 


of much larger and heavier relays where 
severe shocks and 
countered. The insulation is of high grade 
molded phenolic material around the 
moving contact arms affording maximum 
protection. Contact rating is 10 and 15 
amperes respectively at 115 volts a-c or 


vibrations are en- 


The relay 
is available from stock in a wide range of 
coil operating voltages for either alter- 


32 volts d-c noninductive load. 


nating-current or direct-current. Write for 
catalogue R-26 for additional information 


TRADE LITERATURE 


Microwave Manual. \ new 226-page 
service Manual on wave propagation and 
other aspects of very-high frequency and 
microwave radio relay systems has been 
published by the Government Service 
Department of the RCA Service Company, 
Inc., for the benefit of electronics engineers 
technicians and students. Entitled “Point 
to-Point Radio Relay Systems—44 M(¢ 

to 13,000 MC,” the manual was published 
originally under contract for the United 
States Air Force, which now has approved 
reprinting the commercial sale. Copies 
are available from the Government Servic« 
Department, RCA Service Company, Inc 

Camden, N. J., at $2 each, postpaid, or for 
training purposes in quantities of 10 or 
more, at $1.80 each, postpaid 





WE CARRY IN STOCK 
ALL SIZES, ALL SHAPES 
ALL GRADES . 


ALNICO 


PERMANENT MAGNETS 


Cast and Sintered 


CARBOLOY 


Permanent Magnets 


EXPERIMENTAL OR PRODUCTION QUANTITIES 


call PERMAG 


For Prompt Attention 


Cotealog vpon request 


AUTHORIZED SALES AND SERVICE 


CARBOLOY 


DEPARTMENT OF GENERAL ELECTRIC CO 


PERMAG CORP. 


210 TAAFFE PL, BROOKLYN 5, N.Y. - Phone: MAin 2-01 
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Holophane Datalog. The new 64-page 
Holophane Datalog is a reference guide for 
commercial, institutional, industrial, and 
Fundamentals of light 
control, recommendations for illumination 
levels, lighting design data, installation 
procedure, special applications, and spacing 
are included in this publication. A com- 
prehensive index makes it possible to locate 
any unit or accessory quickly. 


outdoor lighting. 


Berylco Product Directory. New extru- 
sion items are offered in the revised edition 
of Berylco Product Directory now available 
from The Beryllium Corporation, Reading, 
Pa. In addition to both extruded rod and 
bar stock, the directory announces the 
availability of seamless beryllium copper 
tubing in redraw sizes and extruded shapes 
Copies of the directory may be obtained by 
writing to the manufacturer 


Ohio Brass Book. Through the publica- 
tion, Hi-Tension News, Ohio Brass Com- 
pany offers interested power utility people 
a copy of their 130-page book, Lightning 
Performance of Typical Transmission Lines 
This book reports the lightning experience 
of 68 power companies operating 119 
lifferent lines. Reports of foreign trans- 
mission lines are included. Each line 
covered in this book is illustrated with a 
photograph, and a line drawing with 
principle dimensions, of the typical struc- 
ture. Persons requesting copies are asked 
to explain their interest in the book, to 
help Ohio Brass Company in preparation of 
similar material in the future 


Vibration Measurement. A new pub- 
lication, ‘‘Measurement of Vibration,” has 
been made available by the General Radio 
This 64-page booklet covers 
the meaning of vibration terms, description 
of vibration-measuring instruments, pro- 
cedures, typical examples, and interpreta- 
tion of results. A short section is devoted 
to the human response to mechanical vibra- 
tion. Copies of this publication are avail- 
ible from the General Radio Company, 
275 Massachusetts 
Mass 


Company 


Avenue, Cambridge, 


Replacement Guide. A revised selenium 
rectifier replacement guide, (R2), has been 
published by the Sarkes Tarzian Rectifier 
Division of Bloomington, Ind. 
able is a new 4-page, 3-color, condensed 
catalogue, 4C, on the entire Sarkes Tarzian 
centre-kooled selenium rectifier line. Both 
booklets are available from: Sarkes Tarzian, 
Inc., Rectifier Division, 415 North College 
Avenue, Bloomington, Ind. 


Also avail- 


Receiving Tube Manual. A _ 336-page 
revised edition of the Radio Corporation 
of America (RCA) Receiving Tube Manual 
RC-17, now is available, covering tech- 
nological electronics 
One of this manuals features is a 
26-page supplement covering 51 newly 
added tube types including types developed 
especially for use in television receiver 


advances in the 
fields. 


j | circuits. The latest manual presents a 


section on electron tube theory, and tube 
characteristics and applications. Another 


| section contains 22 circuit diagrams most 


commonly encountered by experimenters. 
Among the charts is one listing the oper- 
ating characteristics of 64 RCA types of 
television picture tubes, including color 
tubes types 75GP22 and 27/AXP22. The 
tube manual may be obtained through 
RCA tube distributors, or by writing to 
Commercial Engineering, RCA Tube 
Division, Harrison, N. J Che price is 
6U cents a copy 


Kellogg Booklet. The chemical structure, 
specifications, properties, applications, and 
general description of a new group of 
fluorocarbon oils, waxes, and greases for 
industrial use are described in a 16-page 
booklet, ““KEL-F Fluorocarbon Oils, Waxes 
and Greases.’’ Copies of this new booklet 
can be obtained by writing to: Chemical 
Manufacturing Division, The M. W. 
Kellogg Company, Post Office Box 469, 
Jersey City, N. J. 


Catalogue on Kodak Contour Projectors. 
A new catalogue describing the six models 
of Kodak Contour Projectors now available 
has been prepared by the Eastman Kodak 
Company and is ready for distribution. 
The booklet discusses the use of optical 
gauging in the toolroom, in production, 
in receiving, and in final inspection 
Copies of the catalogue are available, 
without charge, on request from Special 
Products Sales Division, Eastman Kodak 
Company, 343 State Street, Rochester, 
N. Y 


Fluid Pressure Cells Bulletin. SR-4 
fluid pressure cells and their uses in 
electrical measurement and control of 
pressure are presented in a new 16-page 
leaflet Bulletin 4306, issued by Baldwin- 
Lima-Hamilton Corporation, Philadelphia, 
Pa. Six standard types of cells in 25 sizes 
ranging from 15 to 50,000 pounds per 
square inch, as well as some special pur- 
pose cells, are included. Characteristics, 
principles of operation, instrumentation, 
and specifications are given 


Magnetic Shields Catalogue. Magnetics, 
Inc., of Butler, Pa. now offers a magnetic 
shields catalogue containing information 
on the large number of standard shields 
which the company manufactures 
The catalogue MS-704, ‘Performance- 
Guaranteed Magnetic Shields,’’ describes 
the shield alloys which are used, the dry 
hydrogen annealing process used for con- 
trolling shielding properties, and fabrica- 
tion and finishes. Copies may be obtained 
by writing Magnetics, Inc., on letterhead 
stationery. 


Maintenance and Service Manual. A 
48-page manual on lead acid batteries for 
all types of motive power application has 
been issued by C and D Batteries Inc. In- 
dustrial cycle service is covered in its 
entirety, including industrial truck, marine 
service, mine locomotives, railroad diesel 
starting, and carlighting and air condition- 
ing service. The manual is available with- 
out charge to interest battery users from the 
nearest local office or Manager, Head- 
quarters Service, C and D Batteries, Inc., 
Washington and Cherry Streets, Consho- 
hocken, Pa. 
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SIMPLEX ANHYDREX XX 


Deserves its tremendous popularity / 


Simplex-ANHYDREX XX insulation is made for cable operating at 
3kv to 25kv and over. 


It resists heat, ozone, oxidation and water even AFTER aging for 7 
days at 250°F. 


Rated at 85°C. to 15kv and at 80°C. above that, it’s used in ducts, 
overhead on messenger wires, or underground. 


ANHYDREX XX eliminates need of a lead sheath. 


It eliminates problems of oil migration, sheath creeping, corrosion, 
electrolysis, bonding and joint wiping. 


ANHYDREX XX-insulated cable is lighter and more flexible than 
lead-covered cable. 


ANHYDREX XX Cable is made with a tough neoprene jacket, 
submarine armor wire, or other suitable outer covering. 


Simplex Bulletin 1009A tells more about ANHY 
DREX XX high voltage insulation. Write for it today. 


ANHYDREX XX CABLE 


SIMPLEX WIRE & CABLE CO., 79 Sidney Street, Cambridge 39, Mass. 
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Behind RCA’s 1955 record... 
Behind RCA’s 1956 opportunities... 
Stand these RCA advantages for yousm 


SALARIES—At RCA, engineering salaries aver- 
age measurably higher than those of other 
companies in the field. Intermediate engineers 
range from $5000 to $8500, senior engineers 
from $8500 to $15,000. Staff and supervisory 
salaries open 


INDIVIDUAL RECOGNITION—RCA organizes 
engineering activities into groups small enough 
to allow broadest scope for your individual 
accomplishment. The average group has just 
11 engineers. Yet, in all activities, you are 
backed by the entire facilities and engineering 
resources of RCA 


LOCALITIES—At Camden or Moorestown, you 
enjoy the educational advantages of Greater 
Philadelphia, with moderate-cost living in pleas- 
ant suburban communities. Waltham offers 
at-home opportunity for New England engi- 
neers. Los Angeles, ideal West Coast location. 
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Harrison lies next to Greater New York. Lan- 
caster and Findlay have small-city advantages. 


ADVANCEMENT—Regular, objective appraisal 
of your work speeds your promotion. Profes- 
sional and financial progress is just as sure as 
your achievements make it. 


PROFESSIONAL STATUS—RCA world leader- 
ship in electronics is based on the abilities of 
exceptional men on every organizational level. 
Many -have widely known engineering and 
scientific reputations. You work in day-by-day 
association with these leaders. 


BENEFITS—There’s a complete program at RCA. 
A very liberal Tuition Refund Plan. Company- 
paid life, sickness and accident, hospital-surgical 
insurance for you and your family. Modern 
retirement plan. Relocation assistance, sugges- 
tion and patent awards. 
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OVER 600 EXPERIENCED ENGINEERS 
1955 AND SCIENTISTS* CHOSE RCA SYSTEMS, 
DESIGN OR DEVELOPMENT CAREERS 


NEW SYSTEMS, DESIGN AND DEVELOPMENT 
1956 POSITIONS AT RCA OPEN HIGH-LEVEL 
OPPORTUNITY FOR YOU! 


*Plus hundreds of field 
service, recent graduates 
ond other engineers 


TYPE OF DEGREE AND YEARS OF EXPERIENCE PREFERRED 


Chemistry 
Electrical Mechanical Physical Ceramics 
Engineers Engineers Science Glass Technology 

Metallurgy 


1-2 | 2-3 | 4-15} 1-2 | 2-3 [4-15 }.1-2 | 2-3 [4-15 [1-2 [2-3 | 4-15 


FIELDS OF ENGINEERING ACTIVITY 


ADBMOPYrzZY=s 


z= 


-o|z2|=xz/0 


DESIGN ¢ DEVELOPMENT 

KINESCOPES (B & W and COLOR), OSCILLOSCOPES—Electron 
Optics—Instrumental Analysis—Solid States (Phosphors, High Tempera- 
ture Phenomena, Photosensitive Materials and Glass to Metal ) 
RECEIVING TUBES—Tube Design—Test and Application Engineering— 
Chemical and Physical Development—Methods and Process Engineering 
—Advanced 

SEMI-CONDUCTORS—Transistors—Semi-Conductor Devices—Materials 
MICROWAVE TUBES—Tube Development and Manufacture (Traveling 
Wave—Backward Wave) = 
GAS, POWER AND PHOTO TUBES—Photosensitive Devices—Glass 
to Metal 





a 


COMPUTERS—Systems— Advanced Development— Circuitry — Assembly 
Design—Mechanisms—Programming 


COMMUNICATIONS — Microwave — Aviation — Specialized Military 


Oo |xoaZz|xo3| xaz 
Oo |*o3|xoz| *oz 


RADIO SYSTEMS—HF-VHF—Microwave—Propagation Analysis— 
T T Terminal 


COMPONENTS—Transformers—Coils—TV Deflection Yokes (Color or z 
Monochrome)—Resistors Cc 


MACHINE DESIGN P 
Mechanical and Electrical—Automatic or Semi-Automatic Machines H 
Locations: €—Camden. NJ. H—Harrison N.J !—tnternationa’ Div L—Lancaster. Pa. M—Moorestown, N.J W—Waltham. Mass. X—Los Angeles. Calif, Z—Findlay, Ohio 
Modern benefits program . . . Liberal relocation assistance. 


i Mr. John R. Weld, Employment Manager 
Please send resume of education and experience, with location preferred, to H Dept. A-14A, Radio Corporation of America 


30 Rockefeller Plaza, New York 20, N. ¥. 


RADIO CORPORATION of AMERICA 


Copyright 1955 Radio Corporation of America 
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Engineer, E. E. 


FIRE CONTROL 


ANTENNA DESIGN 


A position is now open with 
General Electric’s Naval Ord- 
nance Department for an engi- 
neer able to apply original 
thinking and creative design 
approaches to the problems of 
fire control and antenna design 
He should have 3 to 5 years 
broad experience in the field of 
electrical design 


An engineer with more limited 
experience but creative alility in 
design can also qualify for assign- 
ment, in this field which will also 
include coordination of activities 
with other departments (especially 
engineering units and manufac- 
turing) producing clear, complete 
technical directions and instrue- 
tions to drafting, and working 


closely with Senior engineers 


GE promotes individuality in 
work, offers an unmatched 
professional atmosphere, and 
provides an unusually compre- 
hensive package of benefits, 


including a stock bonus plan. 


The Naval Ordnance Depart- 
ment is located at Pittsfield, 
in the heart of the Berkshire 


vacation area. 


For more details write to: 
Manager 
Engineering Admin. 


Naval Ordnance Dept. 


GENERAL @@ ELECTRIC 


100 Plastics Ave., Pittsfield, Mass. 





Please mention 








es 


New York 
8 West 40th St. 


Chicago 
84 East Randolph St. 





eis Personnel Service, Inc. 


Detroit 
100 Farnsworth Ave. 


San Francisco 
57 Post St. 








In applying for positions advertised by the Service, the 
applicant agrees, if actually ed in a position through 
the Service as a result of these advertisements, to pay 

Vf t fee in d with the rates as listed by the 
Service. These rates have been established in order to 
maintain an efficient, non-profit personnel service and are 
available upon request. This also applies to registrants 





Apply by letter addressed to the key number and 
mail to New York Office. When making application 
for a position include six cents in stamps for arding 
application to the employer and for returning when 
necessary. A weekly bulletin of engineering positions 
open ise Noll to . of ti si, Sati. 





Leth 


ec 8 
rate of $3.50 per quarter or $12 per 





whose notices are placed in these columns. 


Men Available 


EXEC ENGR, B.S.E.E.-—Power; age 34; excellent 
exper as controller, mgr, sales and project engr, clec 
3°354- icago. 


rotating machinery. Will relocate. E-84 


STATIONS CONSTR SUPVR, elec engr, B.S.E.E. 
1938, E.E. 1944; 39, single; 20 yrs P.E. exper and regis- 
tration certified by Natl. Bu. Engr. Registration; on 
large (200,000 kw and up) thermal stations elec constr 
supv in U.S.A., incl 2 yrs in Asia. Widely traveled 
Europe, Asia, No. America; foreign language French. 
Desires exceptional challenge domestic or foreign. E- 
843 


VICE PRES OR GEN MGR for des and manufacture 
of highly tech electronic products. Graduate E.E. plus 
25 yrs engrg, manufacturing and adminis exper. E-544. 


ADMIN OR MANAGEMENT; B.A.; regis prof E.E., 
Cal.; 44, family; 20 yrs exper en des, lab supervn, 
factory asst mgr, sales enere, broad scientific and engrg 
background. Spanish working knowl. Desires asst to 
Pres or V. P., tech admin or tech sales admin pos, elec- 
tronics, nucleonics or aircraft. Prefers San Francisco 
peninsula or southern Cal. E-845. 


ELEC ENGR; 53, married, no children; extensive 
exper with pwr company, consulting engrs and field 
installation and operns of all phases of elec work. Free 
to move to any area. E-846. 


Positions Available 


DESIGN ENGINEER, electrical graduate, with about 
seven years’ experience in electronics. Will design and 
detail equipment such as computers, etc. Salary, 
$7500-$8500 a year. Location, northern New Jersey. 
W-2406. 


INSTRUCTOR, electrical graduate, with three years’ 
teaching or industrial experience, to teach electronics, 
servo-mechanisms and controls. Position starts Febru- 
ary 1956. Opportunity for graduate studies. Salary, 
$4000-$4500 a year. ocation, eastern Pennsylvania 
W-2410 


ELECTRICAL ENGINEER, graduate, for condenser 
and dielectrics division. Should be experienced in the 
design of radar modulators. Minimum experience 
should be in the design and development of pulse form- 
ing networks used in radar modulators. Any back- 
ground in power supply work helpful. Company will 
pay placement fee. Salary open. Location, Pennsyl- 
vania. W-2433. 


ELECTRONICS ENGINEER, electrical engineering 
or electronics engineering degree, with five to ten years’ 
experience on research problems, to do design and de- 
velapenant of electro-mechanical devices in the field of 
ammunition, projectiles, fuses, training devices, weapons 
systems. Salary, $6000-$7000 a year. Location, Con- 
necticut. W-2464(b). 


TECHNICAL EDITOR, electrical graduate, with 
writing experience, to prepare articles, manuals and 
technical publicity covering electrical transmission and 
distribution equipment—transformers, protective de- 
vices and street > Salary, $6000-$7000 a year. 
Location, Wisconsin. -2468. 


ELECTRICAL SYSTEMS ENGINEER, electrical 
graduate, with three or four years’ experience in control 
and instrumentation of steam or chemical plants and 
equipment, to develop and design complex electric 
control and flow instrumentation, and special electrical 
equipment for nuclear power plants. Salary, $6000 
$7500 a year. Location, Connecticut. W-2487(a). 


ENGINEERS. (b) Technical Writer, electrical and/or 
electronics, for preparation of electronic and electrical 
instruction books. (d) Application Engineer, electrical 
graduate, experienced in switchgear and component 
design, specification writing and control circuits; knowl- 
edge of government specifications essential Salary, 
$6000-$7500 a year. Location, Connecticut. W-2488. 


ELECTRICAL ENGINEERING when writing to advertisers 


at 
annum, payable in advance. 


TECHNICAL WRITERS, electrical graduates, with 
major in communications. Should have had about 
three years’ experience in technical writing, preferably 
in the communications field. Salary, $530 $7800 a 
year. Location, northern New Jersey. W-2499. 


ASSISTANT OR ASSOCIATE PROFESSOR with 
at least an M.S. in electrical engineering and teaching 
or industrial ee to teach power courses covering 
motors, controls, generation, transmission and distribu- 
— — ayear. Location, New York, 


ENGINEERS. (a) Circuit Design Engineers, B.S. or 
M.S. in electrical engineering, with some circuitry ex- 
perience and familiar with electronic components, to 
develop and design radar systems and circuitry-com- 
puters and telemetering. Salary, $7500-$10,000 a year 
(b) Antenna Engineers, B.S. or M.S. in electrical engi- 
neering, experienced with electronic components, to 
handle complete projects on antennas covering fre- 
| wr menage nd MC or VHF through microwave 
alary, $7500-$10,000 a year. (c) Microwave Develop- 
ment Engineer, B.S. or M.S. in electrical engineering, 
experienced in development and design of components 
and assemblies for oscillators, mixers, attenuators and 
power measuring devices. Responsible for development 
and design of microwave components and assemblies 
Salary, $7500-$10,000 a year. Location, New York, 
N.Y. W-2511. 


ASSISTANT OR ASSOCIATE PROFESSOR in elec- 
trical engineering. Should have some experience in 
electrical machinery and industrial electrical engineering 
At least a Master’s degree in electrical engineering; 
teaching experience desirable but not essential. Position 
starts February 1, 1956; salary, $6000 a year for Assist- 
ant Professor; $6800 a year for Associate Professor 
Location, New York State. W-2523. 


RESEARCH ENGINEERS, Electronics, 22-35; U.S 
citizens; for research and development work in radar, 
missile guidance, counter-measgures and transistor ap- 
plications. Should have B.S. degree in electrical engi- 
neering or degree in math or physica with additional 
— in electronics. Location, Southwest. W- 


ENGINEERING REPRESENTATIVE, B.S. in elec- 
trical, mechanical or chemical engineering; experienced 
in electrical sales or motor design, to make presentations, 
speeches, sales visits, demonstrate special application 
techniques and products. Company factures 
electrical insulation based on epoxy resins. Salary, 
$4800-$7200 a year plus ¢ i and car 
Location, eastern United States. W-2530. 








SENIOR DESIGN ENGINEER with degree in electri- 
cal engineering, physics or hanical engi ing, with 
emphasis on electronics; at least five years’ experience 
in work listed below. ill investigate, develop ideas 
on, experiment with and analyze functions of prototypes, 
components and systems. velop basic design and 
schematic diagrams. Salary, up to $8000 a year to 
start plus liberal benefits. Location, New York Metro- 
politan Area. W-2542. 





SALES MANAGER, Semiconductor Products, with 
engineering a preferably in electronics. 
Will direct national sales of transistors and crystal diodes 
to manufacturers of electronic equipment. Will assist 
in product management. Salary open. Location, 
Massachusetts. W-2548. 


PROFESSOR, Assistant, Associate or Full, with M.S. 
degree in electrical engineering. Experience in high 
frequency desirable. ill teach basic electronics com- 
munications and fundamental electrical engineering 
courses. Rank and salary dependent upon experience. 
Salary, $4500-$7000 a year. Location, Midwest. 
W-2550-D-2517. 


ELECTRONIC ENGINEER, 28-40, graduate, special- 
izing in electrical engineering, with four to seven years’ 
experience working with electronic circuits, particularly 
radio frequencies, DC and video amplifiers, electric 
wave filters, limiters, trigger circuits and thyratron 


(Continued on page 56A) 
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what helps a 
scientist grow? 


“*Top-level associates” 

Arthur Kantrowitz, 
noted authority in gas dvnam- 
Avco Ad- 


vanced Development, and 


savs Dr 
ics, member ot 


professor, Cornell University. 


“A scientist's effectiveness de- 


**Technical sophistication” 
savs Dr. E. R. Piore 
chief Scientist and Deputy 
Chief of the Office of Naval 


Research, now Avco V.P. and 


former 


Chairman of its Committee on 
Advanced Research. 
“The 


more advanced, more 


se 


“Provide a 


Here are four factors given by 
distinguished Avco scientists. They reflect 
both the thinking and opportunity 

at Avco Advanced Development Division. 


‘*Freedom from routine” 
Mac C. Adams, noted 


aerodynamicist, author of 


and 


An atmosphere of inquiry” 


Eaton H noted 
nuclear weapons systems expert 
and Manager of 


says Draper says Dr 


Engineering papers on aerodynamics 


Avco Advanced Development 


Division 
climate which en- 


courages a healthy questioning 


gas dynamics, and Director of 


the Avco Research Laboratory. 


“A scientist is most effective 


when he is free to direct his 


pends on mental stimulation 
full energ 
Adequate 


y against major 
technical 


assistance releases him from 


of the known, as well as the 


unknown, and a scientist or en- 


provided by able associates. challenging, the more techni- 


cal'y sophisticated his work — problems 


the better a talented scientist 


It’s important at all levels 
and it is essential to a young gineer will perform at his peak 


.and even beyond.” time-consuming routine. 


scientist.” will respond.” 


Helping talented scientists and engineers—at all levels—become 
more effective is the best way we, at Avco Advanced Development, 
WANTED: 


know of helping our own growth. For that reason, we offer them 
Leaders in the exploitation of new areas of Science 


assignments worthy of their abilities, stimulating associates, and 
the fullest technical support possible. Add to these factors the unique Physical Scientists 


Advanced degree preferred — in Physics « 
Aerodynamics * Electronics * Metallurgy * 
Physical Chemistry * Mathematics 


combination of small-company flexibility and large-company 
stability—and you have an environment ideally suited to growth. 
For outstanding men, Avco’s long-range expansion—in missiles 
and in all the physical sciences—offers unprecedented opportunity. Engineers 
Electronic * Mechanical 


Write Dr. E. R. Piore, Vice-President in Charge of Research, Kuitendaticed's Climate’ 
Room 406, Avco Advanced Development Division, 


Stratford, Conn., or Phone Bridgeport, Conn., DRexel 8-0431. 


advanced development division 


“—avco defense and industrial products 


combine the scientific skills, and production facilities of 3 great Avco divisions of 
Avco Manvfacturing Corp.: Avco Advanced Development; Crosley; Lycoming which 
currently produce power plants, electronics, air-frame components, and precision parts. 





Personnel Service 
( Continued from page 54A) 


control Experience in design of military equipment 
desirable. Will be responsible for all design of electronic 
components used in special recording apparatus and 
test equipment; supervise layout and detailed drawings, 
complete specs., etc., check performance of pilot models; 
analyze existing patents. Sal 4-$ 4a 
Location, Connecticut. W-25 


INSTRUMENT ENGINEER, B.S. degree in ele al 
engineering, with five to seven years’ experience in the 
chemical or petroleum industries. Must have sufficient 
experience and knowledge of instruments and their 
operation to select and apply these instruments to the 
measurement and control of various chemical processes 
Responsible for all phases of the electrical engineering 
performed by this group. Location, Missour W-2 
a)C, 


PROJECT ENGINEER with specialization in electrical 
engineering, and with a knowledge of electronics, for 
processing compan I I 

-2570 


TECHNICAL WRITER, gr 
and 20 to 25 years’ experience i 
power utility field, _ 

Must like to travel, 

ments and investiga 

into an editorial po 


training period. Location, Illi 


ELECTRICAL AND MECHANICAL ENGINEERS 
with B.S. degrees, recent graduates, for manufacturer 
of carbon blacks, inks and rut : cals. Duties will 
include designing, drafting stimating, maintenance 
and supervising constructi I ior Xa 

2594. 


ENGINEERS t 

Ph.D. in physics, wit! 

ics and quantum mechanic 
measure fundamental pro; 
as interatomic potentials 
cross sections diffusion 
experimental results, theore 
$7000-$8300 a year t 
electrical engineer 

electrical engine 
engineering and tec 
instrumentation ac | i 
pulse techniques microwave 
mental shock tube chemi 
math—research lab. Salary 


New York, N.Y. W 


DEVELOPMENT ENGINEER 
ica to 35 ~ zr 
commercial 
velopment, research 
and do research, testing and f 
yn of refrigerated displa 
year Employer will nego 
wrk, Michigan, Texas. ( 





NOTE: Closing date for material to be 
set in the classified advertising column, as 
well as cancellations for running ads, must 
be received not later than the first of the 
month preceding issue; i.e., July first 


for August issue. 











ASSISTANT SUPERVISOR 
graduate electrical engineer, 

in electrical distribution nov 
trical distribution Will super 
connection with distribution 
should have ability to learn produ 
itilities; promotion possible to 

to five years. Position with a n 
$6000-$7800 a year. Employer v 
Location, northern Chicago suburt 


INSTRUMENT SALES ENGINEER, electronics 
After training period in St. Louis will sell line of scien- 
tific instruments to measure radioactivity to hospitals, 
medical institutions, universities and research labs 
Considerable travel Car furnished Salary, $4800 
$6000 a year, plus commission. Location, Great Lakes 
area. C-4191 
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JET PROPULSION LABORATORY 


CALIFORNIA INSTITUTE OF TECHNOLOGY 


Pasadena, California 


jpt 


has positions now open in the field of 


MISSILE-GUIDANCE SYSTEM DEVELOPMENT 


The positions involve the planning, design, and testing of the guidance, 
control, and firing systems under development by the nation's foremost 
guided-missile research and development facility. 


To qualify you should have at least a B.S. in a related field with good 
academic standing and one of the following experience requirements: 


1. Experience in the area of system development involving such com- 
ponents as accelerometers, gyros and programmers. Experience in closed- 
loop control system analysis is also desirable. 


2. Experience in the layout, design and proof testing of electronic and 
electro-mechanica] packages with emphasis on meeting vibration, tempera- 
ture and system operation requirements. 


3. Experience in the field of designing low power switching, control, and 
power circuits with emphasis on reliability and ease of operation. 


Airmail your summary of qualifications and references to: 


CALTECH] JET PROPULSION LABORATORY 
4800 Oak Grove Drive, Pasadena, California 





APPLIED 
INFORMATION 
THEORY 
SPECIALIST 


For Practical Application 
of Concepts 


An unusual opportunity to 
apply this relatively new spe- 
cialty to the practical problems 
encountered in complex elec- 
tronic systems. At the General 
Electric Advanced Electronic 
Center at Cornell University, 
you'll find a stimulating techni- 
cal atmosphere. 

To qualify, you should have a 
Ph.D. in EE or Physics, 
(although an M.S. or B.S. 
plus experience might be ac- 
ceptable). You'll need a thor- 
ough understanding of the 
theories involved in random 
processes, modulation-demod- 
ulation, microwave and servo 
mechanisms, plus _ practical 
experience. 

Please address inquiries to: 
Dr. Paul Doigan 
Advanced Degree Personnel 
GE Advanced Electronics Center 


GENERAL G@ ELECTRIC 


at Cornell University 
Ithaca, New York 





™: + 











CENTRAL STATION 
ENGINEER 


. .. needed for an interesting position 
as a PROJECT ENGINEER on 
all phases of system design, analog 
analysis, sales assistance, installation 
supervision, and start ups of 


CENTRAL STATION CONTROL 
& INSTRUMENTATION SYSTEMS 


The position requires an individual 
with at least a B.S. in E.E. (Power 
major) and with a minimum of 5 
years’ actual experience in the design, 
operation or maintenance of central 
power station control systems. Ad- 
ministrative experience and maturity 
also are desired. 


We can offer real opportunity in the 
most challenging phase of a dynamic 
industry. We have a liberal com- 
pany benefit program and will pay 
interview and relocation expenses for 
applicant chosen. 

Send a complete resume of your 
education, experience, and_ special 
training as well as a statement of 
your interest and salary requirements 
to: 


ENGINEERING EMPLOYMENT 


HONEYWELL 


BROWN INSTRUMENTS DIV. 


Wayne & Windrim Aves. 
Phila. 44, Pa. 
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a 
WESTINGHOUSE 
opportunity 


for experienced electronic engineers seeking long-range 
positions of responsibility and opportunity. 





Current opportunity at the Westinghouse Baltimore 
Divisions combines most of the ordinary advantages— 
such as good income and employe benefits— 
with a foremost program of professional recognition, 
advanced education at company expense, and long-range 
development work that is creative and interesting. 
Work in modern facilities that are ideally located. 
Apply today! 


OPENINGS 
EXIST IN THE FIELDS OF: ; 


“CIRCUITRY *FIRE CONTROL 
*MICROWAVES SYSTEMS 
*SERVOMECHANISMS *ANALOG COMPUTER 


“MAGNETIC DESIGN 
AMPLIFIERS *TRANSFORMERS 


*PACKAGING *VIBRATION 


*DIGITAL COMPUTER *RADAR DESIGN 
PROGRAMMING *FIELD SERVICE 











TO APPLY 
Send letter outlining your experience to— 


Technical Director, Dept. 286 
Westinghouse Electric Corp. 
2519 Wilkens Avenue 
Baltimore 3, Maryland 


you can 6c SURE...1 175 


&3 Westinghouse 


® NO I oe eee ee ee rn 
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ELECTRICAL 


NAVIGATION 
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COMMUNICATION 
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design 
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FIRE CONTROL RADAR 
INSTRUMENT SYSTEMS 
SYSTEM INTEGRATION 


INSTRUMENTATION 
Sores 
SYSTEM ANALYSIS 


ANTENNAS 


With 16 years leadership in the vital field of 
missile research and development, Northrop Aircraft 
offers unusual opportunities for advancement in 
the categories listed below. Here you can apply your 
skill and ability on the pilotless Snark SM-62 
A-bomb carrier; on Northrop’s new long-range 
interceptor project; and on numerous other weapon 
system assignments. Where better could you be, 
and grow, than with a pioneer? There’s an inter- 
esting position for you in one of the following groups: 


Electrical Group, which is responsible for the 
design of such things as power generation and 
distribution systems, rectifiers and power 
converters, and auxiliary systems as applied to 
manned aircraft, guided missiles and 

ground support equipment. 


Communications and Navigation Group, which is 
responsible for the design of C/N systems in manned 
aircraft and installation of guidance systems in 
missiles. Considerable research effort is devoted 

to air-borne antennas and the elimination of radio 
interference in C/N systems. 


Fire Control Radar Group, which is responsible for 
the installation and application of the most 

advanced type of fire control systems in fighter- 
interceptor aircraft. The work covers the 
installation of the equipment and associated wiring; 
continuing liaison with equipment manufacturers; 
preparation of system analysis and reports; and 
follow-up of system performance in the field 

as aircraft become operational. 


Instrument Group, which is responsible for the 
design of instrument systems for manned aircraft 
and the installation of flight test instrumentation 
for guided missiles. Typical systems for which the 
group is responsible include: Flight Instruments; 
Engine Instruments; Instrument Panel Design; 
Automatic Pilots and Augmenters; Fuel Flow and 
Quantity Systems; and Integrated 

Electronic Instrument Systems. 


All four basic groups originate their basic design 
and layouts, prepare production design releases and 
originate all types of tests to support flight, 
design and production requirements. 


There are now a number of openings available for 
engineers in each of these groups at all experience 
levels. Too, there are opportunities for draftsmen 
with either electrical or mechanical experience. 


If you qualify for any of these challenging 
Opportunities, we invite you to contact 
Manager of Engineering Industrial Relations, 
Northrop Aircraft, Inc., Hawthorne, California, 
or call ORegon 8-9111, Extension 1893. 


NORTHROP AIRCRAFT, INC. 


PIONEERS IN ALL WEATHER AND PILOTLESS FLIGHT 


TECHNICAL 
REPRESENTATIVES 


LEAR, INC. is expanding its top notch 
Field Service organization to keep 
pace with increasingly widespread 
military acceptance of LEAR flight 
control systems and flight reference 
systems. 


Attractive salary, liberal expense ar- 


&: rangements. Assignments may re- 


quire travel or residence at assigned 
stations. Company orientation prior 
to assignment. 


: Qualifications include: 


1. E.E. Degree or equivalent. 


. Knowledge of servomecha- 
nisms, gyros, electronics. 


. Tech. Rep. experience. 
. Must be U. S. Citizen. 


To Apply, send resume to: 
Field Service Manager 


LEAR, INC. 


A 110 Ionia Ave, N. W. 
Grand Rapids 2, Mich. 


SE 














MINIMIZATION 
of 
INTERFERENCE 
from 
RADIO-FREQUENCY 
HEATING EQUIPMENT 
#951 (May 1950) 


This report on a recom- 
mended practice reviews the 
theoretical aspects of the 
interference problem and 
then outlines procedures 
which should be followed; 
which may be applied both 
in construction and as 
remedial measures where 
interference exceeds limits 
specified in FCC rules. 
Price $.80; 50 per cent 
discount to AIEE members. 
Address: 


AIEE ORDER DEPARTMENT 
33 West 39th Street 
New York 18, N. Y. 
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ENGINEERS 


for immediate placement 


Engineering at NCR: 


1. Immediate, permanent positions in Mechanical 
Engineering, Electrical Engineering and Physics Research 
Divisions. 


2. Engineering project work in Adding Machines, 
Cash Registers, Accounting Machines, Computers and 
related Data Processing Equipment in Dayton, Los 
Angeles, and Ithaca, New York. 


3. Opportunities in design, development, produc- 


ELECTRICAL ENGINEERS 
MECHANICAL ENGINEERS 
ELECTRONIC ENGINEERS 
COMPUTER ENGINEERS 
SOLID-STATE PHYSICISTS 


tion-engineering and packaging of mechanical, elec- 
tronic, and electromechanical devices 


4. Some experience in development, design 
application of 


and 
high-speed, light-weight mechanisms of 
intermittent-motion type; or, experience 
devices and components, | 


tha 5 digital 


j LI | 
s desirable, but not essential 


5. Ample training and indoctrination is available 
to all employees 


As an NCR engineer you, with your family, will enjoy: 


1. UNLIMITED OPPORTUNITY in the broad, ever- 
expanding field of Business Machine Engineering and 
Research. 


2. AN EXCELLENT SALARY, plus exceptional bene 
fits of lifetime value for you and your family 


3. A RECREATIONAL PROGRAM for year-round 
enjoyment of the entire family, including a new NCR 
Country Club with 36 holes of golf, and a 166-acre 


employees’ park for outings with swimming, boating, 
and supervised play for the children 


4. LIVING IN DAYTON considered a clean, 
attractive, progressive city with outstanding school 
facilities 


5. YOUR WORK AT NCR with its friendly, family 
atmosphere, with its employee morale at a very high 


level, and with people who, like yourself, have decided 
to build their professional future with NCR 


ACT AT ONCE —Send résumé of your education, experience and 


geographic preference to: 


EMPLOYMENT DEPARTMENT, TECHNICAL PROCUREMENT SECTION 3 


THE NATIONAL CASH REGISTER COMPANY 
Dayton 9, Ohio 


*Trade-Mark—Reg. U. S. Pat. Off. 
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when writing to advertisers 
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Better Things for Better Living 
«+-through Chemistry 





challenging, creative 
remunerative 


CAREER 
OPPORTUNITIES 


for experienced 


GRADUATE ELECTRICAL ENGINEERS 


Make the change now——-meet the challenge of the future and your own 
development with a rewarding du Pont career An industrial leader for 
153 years, du Pont's keyword is continuing growth Be a pioneer in du 
Pont's vast and diversified engineering programs of today and tomorrow 





Apply today for immediate openings in the Design Division of du Pont’s 
Engineering Department—one of the largest in the world, presenting 
opportunities for advancement and development through association 
with aler inds of the highest calibre in all fields of engineering 


creative n 


imediate openings for Electrical Designer-Engineer 


Fill one of the six 





Four req in im of four and the other nine years’ broad experi 
ence in industrial plant electrical distribution systems, including trans 
former substations, outside lines and underground systems. Applicable 
design experience should also include application of motor drives, electric 


heating systems and industrial lighting to chemical manufactur 
cants will design and engineer systems as outlined above 
ation to economic installation and maintenance features 
issist in the development of single line and detailed dia 
grams, prepare installation drawings, write specifications, order materials 
tion personnel in installation probler 





and assist const 


Please send complete resume, including 


details of education and experience 


MR. T. J. DONOVAN 


Personnel Relations Section 
ngineering Department 


E. |. du Pont de Nemours & Co., Inc. 


' Wilmington 98, Delaware 











JET PROPULSION LABORATORY 


CALIFORNIA 


OF THE 
INSTITUTE OF TECHNOLOGY 


Pasadena, California 


jpl 


GUIDED MISSILE INSTRUMENTATION 


has positions now open in the fields of 


AND TELEMETERING 


The Laboratory has the responsibility for the design and develop- 


ment of c 


omplete guided-missile systems such as the Corporal. Much 


of its success is credited to its small but outstanding telemetering and 
instrumentation group, which was one of the first in the nation to de- 
sign and employ transistor telemetering systems. 


This is 


most guided-missile research and development facility. 


an opportunity to associate yourself with the nation’s fore- 
Applicants 


must have at least a BS. in a related field from an accredited university 


with gooc 


1 academic standing and meet one of the following experience 


requirements: 


1 
2 
3 


Experience or training in transistor circuit design. 
Experience in the development of missile telemetering systems. 


Experience in instrumentation system design and data proc- 
essing. 


Airmail your summary of qualifications and references to: 
JET PROPULSION LABORATORY 


4800 Oak Grove Drive, Pasadena, California 


CALTECH 
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CLASSIFIED ADVERTISING 





For help and situations wanted, $2.00 per line. 
Sale and purchase of used machinery, etc., 
$2.50 per line, minimum 5 lines, maximum 30 
lines, not available to dealers. Address orders 


to: Classified Section, ELECTRICAL ENGI- 


NEERING, 500 Fifth Avenue, New York 36, N. Y. 





When answering an advertisement, send all 
replies to box number specified c/o ELECTRI- 
CAL ENGINEERING, 500 Fifth Avenue, New 
York 36, N. Y., unless other address is given 





Positions Open 





ELECTRONIC RESEARCH AND DEVELOPMENT 
Challenging opportunities exist for all level positions in 
applied microwave circuit design and development, ana 
log computers and aerodynamic simulators, servomech 
anisms, navigational and automatic flight control, radar, 
and other applied research fields of electronics. Our 
firm is devoted entirely to research and development, 


numbers about 1100 and is owned by one of the nation’s 
Qur salary and benefit programs 
are on a par with industry 
sity of Buffalo is encouraged through generous tuition re- 
fund program. Additional information on current 
openings will be sent upon request Cornell Aeronau- 
P. O. Box 235, Buffalo 21, New 


leading universities 
Graduate study at Univer- 


tical Laboratory, Inc 


York 





ELECTRONIC RESEARCH AND DEVELOPMENT 
positions are now available at a university in the South 
east Instructors required for September, 1956, $4000 
4800; graduate assistants (M.S t 


in twelve months), 
$110 per month, tuition-free Write Box 356 









ASSISTANT PROFESSOR OF ELECTRICAL EN 

GINEERING, University of North Dakota, Grand 
Forks, North Dakota. Duties teaching electronic and 
communications courses to undergraduate students. An 
advanced degree plus some teaching or industrial experi 

ence preferred ubmit resume of education and experi 
ence to Head, Electrical Engineering Department 








JUNIOR DISTRIBUTION ENGINEER—Electric 
utility serving in the East desires a graduate electrical 
engineer with some experience in the distribution field, 
preferably with a public utility. Permanent position 

salary dependent on experience and ability Applicants 
please include complete resume of experience and quali- 


fications. Box 3/74 


ELECTRICAL ENGINEERS—Several positions avail- 
able in Headquarters Sales Department of progressive 
manufacturer of large Synchronous and Induction 
motors, generators and associated control apparatus 
Responsibilities will be to analyze technical problems for 
engineer salesmen in field, prepare bids, and interpret 
specifications for manufacture. Experience desirable 
but will train any with suitable background. Future 
will lead to further responsibility at Headquarters or 
opportunity for outside sales. Location—Minneapolis, 
Minnesota 30x 376 


JUNIOR ELECTRICAL ENGINEERS—Five erad- 
uates for power stations and substation electrical design 
Location New York with established Service Organiza- 
tion for a large group of electrical utilities. Require- 
ments: 1 to 3 years with leading electrical equipment 
manufacturer, G. E. or Westinghouse test course, or 
actual electric design, operation, construction experience 
on steam, diesel or hydro plants and substations 
Limited foreign travel possibilities in future Rep! 
stating age, education, experience, person al parti ilars, 
and minimum salary expected. Box 37 


SENIOR POWER TRANSFORMER DESIGN 
ENGINEER—Good opening as Assistant Manager of 
l'ransformer Engineering for aggressive man, unafraid of 
responsibility, and with existing or potential ability to 
handle up to the largest ratings. Well established firm 
with excellent technical facilities. Salary open and 
commensurate with experience and ability All replies 
will be treated as confidential. Location, Southern 
Ontario. Box 387 


ELECTRICAL ENGINEER—Graduate—2 to 5 years 
protective relay work with electric utility 
Permanent position long established supervisory- 
consulting organization. Headquarters New York 
Some travel Latin America. Salary ommensurate 
with experience. Reply 


particulars and minimum salary 


experience 





Stating age, education, e¢x- 
personal 


Box 388. 


per rence 
expected 


YOUNG ELECTRICAL ENGINEER 
tion—Recent graduate or man with 1 or 2 years ex- 
perience Good opportunity. Permanent position 
with long established electric utility in Costa Rica. 
Knowledge Spanish necessary. Reply stating age, 
education, experience, personal particulars and mini- 


Power Op- 





mum salary expected. Box 389. 
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TEACHING POSITION for September, 1956 available 
at university-associated college of engineering near 
Chicago. Small congenial faculty, suburban location 
Prefer individual concentrating in electrical power and 
machinery. Salary and rank commensurate with 
experience. Box 390, 


INSTRUCTOR OR ASSISTANT PROFESSOR OF 
ELECTRICAL ENGINEERING. M.S. and/or teach- 
ing experience desirable. Position available January 
1956 or later. Salary commensurate with experience. 
Nine-month basis. Midwestern Engineering College 
30x 391. 


RESEARCH FELLOWSHIPS with broad physical 
science training program designed specifically for 
engineering graduates, leading to M.S. and PH.D. 
degrees, beginning February 1 or July 1, annual be- 
ginning stipend $2508. Superior positions in industrial 
research laboratories upon completion. Write Director, 
University of Cincinnati Applied Science Research 
Laboratory, Cincinnati 21, Ohio. 


DUAL TEACHING-RESEARCH POSITIONS avail- 
able in Electrical Engineering, at Assistant and Associate 
Professor levels. Applications are particularly desired 
from persons with interest in power, servomechanisms, 
orcomputers. Write resume of educational background 
and experience to Dean Ralph G. Galbraith, College of 
Engineering, Syracuse University, Syracuse 10, New 


York 


ENGINEERS—College positions, February and Sep- 
tember openings. All sections U.S., all fields of engi- 
neering Openings for B.S., M.S., and Ph.D’s. Ex- 
cellent salaries. Send pictures and qualifications to 
Cline Teachers Agency, Box 607, East Lane Michi- 
gan, 


WELL-QUALIFIED MAN IN ELECTRICAL EN- 
GINEERING with Ph.D. to teach and to develop a 
research program in Electrical Engineering. Excellent 
opportunity for the right man. Write Chairman, 
Department of Electrical Engineering, University of 
Nebraska, Lincoln 8, Nebraska. 


INSTRUCTOR IN ELECTRICAL ENGINEERING 
preferably one with M. Sc. degree and some industrial 
experience, to teach general electrical engineering sub- 
jects. Will consider one with only a B.Sc. E.E. degree 
if he is willing to work for M.Sc. degree. Write Chair- 
man, Department of Electrical Engineering, University 
of Nebraska, Lincoln 8, Nebraska 

RESEARCH ENGINEER—Graduate Electrical En- 
gineer for work on electrical conductors. Will study 
by measurement, such electrical characteristics as elec- 
trical conductivity, d-c and 60 cps a-c resistance, react- 
ance, current rating, overload characteristics and check 
test results against theory Familiarity with this 
specialized field desirable but not necessary. Required 
is a predilection for accurate experimental work, and a 
sufficiently broad physical and mathematical knowledge 
to analyze and interpret the results and to present them 
clearly in a well organized manner. Please reply to: 
Dr. E. W. Greenfield, Kaiser Aluminum & Chemical 
Corporation, Department of Metallurgical Research, 
Spokane 69, Washington. 


ELECTRICAL ENGINEERS AND ELECTRICAI 
DRAFTSMAN for consultant. Excellent opportunity 
Write Box 121 Station H, Toledo, Ohio 


ELECTRICAL ENGINEER for modern street light 
design and layout program Electrical Engineering 
graduate with experience preferred. Will consider 
substitute experience for College work. Excellent 
promotional opportunities. Salary $5292-6444 a 
year dependent on _ experience Apply Personnel 
Department, City Hall, Pasadena, California 


PROFESSORS AND INSTRUCTORS to teach 
ourses in electrical machinery, or communications and 
electronics at Junior, Senior and Graduate levels for 
Fall 1956 Ph.D. or P.E. preferred Write Chairman, 
Department of Electrical Engineering, the City College, 


New York 31, N.Y 


Positions Wanted 


SALES ENGINEER, B.S.E.E Age 30, married, 
years successful experience in industrial technical sales 
Field and construction experience 
Desires challenging as- 
signment with progressive company Will relocate 
Resume on request Box 380. 


and administration 
Extensive European travel 


LIAISON ENGINEER—BS Engineer, 14 years Tech 
nical Sales experience. Will represent your firm to 
Governmental Agencies, OEM in Washington, D. ¢ 

area. Write Box 386 


PATENT ENGINEER, electronics, B.Aero.f 


B.E.E., 
years toward L.L.B., scholarship student. 6 years 
diversified experience, transistor circuit design, servo 
systems. Several patent credits. Interested in patent 
field. Prefer New York City area. Box 392. 


ELECTRICAL ENGINEER, BSEE, extensive experi- 
ence in application and installation of industrial elec- 
trical equipment in the U.S. and Europe. Desires 
position in Europe with U.S. concern Box 394 
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SIDELIGHTS ON THE SCIENTISTS number 2a of a series 





How many patents per Ph. D.? 


: ‘ 2 
Some of the y lows on our staff 


have been analyzi ur files of pe rsonal 


data ré gardin ? scientists and engineers 


here at Hughes. What group 


characteristics would be found? 


With additior 


i. i it 
facts cheerfully contributed 
by their colleagues they have come up 


with a score of relations! ps—some 


g, some quite surprising. We shall 
chart the most interesting 
4 


, ; 
results for you in this series. 


In our laboratories here at Hughes, more than 
half of the engi s and scientists have had 
one or more years of graduate work, one in 
four has his Master’s, one in 15 his Doctor’s. 
The Hughes research program is of wide 
variety and scope, affording exceptional free- 
dom as well as exceptional facilities for these 
people. Indeed, it would be hard to find a 
more exciting and rewarding human climate 
for a career in science. Too, the professional 
level is being stepped up continually to insure 
our future success in commercial as well as 
military work. 

Hughes is pre-eminent as a developer and 
manutacturer of airborne electronic systems. 
Our program includes military projects in 
ground and airborne electronics, guided 
missiles, automatic control, synthetic intelli- 
gence. Projects of broader commercial and 
scientific interest include research in semi- 
conductors, electron tubes, digital and analog 
computation, data handling, navigation, pro= 
duction automation. 











NUMBER OF PATENTS 




















M.S 











Ricut Now the Laboratories in 
; ; ‘ 
Culver City, California, and the 
Missile Production facility in Tucson, 
Arizona, have positions open for 
vho are experienced in any 


ses of Test Equipment Design. 


SCIENTIFIC STAFF RELATIONS 


RESEARCH AND EVELOPMENT 
LABORATORIES 


Culver City, Los Angeles County, California 
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Electronic Engineer-Physicist 


With Applications Experience 


This engineer will have a reputation as an “idea’”’ man, 
but be completely familiar with the sciences concerned. 
He will have, most likely, a master’s degree or better in 
the electronic field. His bachelor’s degree will have been 
in either the electrical engineering or physics disciplines. 
His experience will have included electro-mechanical 
mechanism design, and he will have extensive experience 
in instrumentation. 


The position to be filled is a new one. A manufactur- 
ing firm of the highest order of national standing in the 
food, drug, chemical and allied fields, and possessing one 
of the finest and newest plants in those fields, is creating 
the position of Automation Engineer. The incumbent 
will have the opportunity of advancing their use of in- 
strumentation and automation, both in production, qual- 
ity control and research. The application of instrumenta- 
tion will be limited only by feasibility. All means to 
achieve better control, greater production, better prod- 
uct, and readier application of product research results, 
as well as ways to better effect research, are to be ex- 
plored, with those offering opportunity of success 
applied. 


At least in the beginning this man will act as a “one- 
man” department, although reporting to the operating 
management. This in no way will reflect upon his starting 


salary, which is to be commensurate with his promise. 
This man will be a person, however, who has a price tag, 
at least, in the lower five figure range, and shows proof of 
his worth at that figure. He will in his thirties, have 
shown progressive advancement in his field, with heaviest 
emphasis on demonstrated technical achievements, 
though not without a good record of relations to subordin- 
ates and management. He will be a man who is looking 
for a permanent position, but one which will have con- 
tinuing challenges in creative projects, many of which 
could prove vital in the progress of his company. Hence, 
he must have reached an age where he has become confi- 
dent in himself. 


All communications will be kept confidential. Appli- 
cants, to be considered, will include the usual personal 
information, complete particulars on education (includ- 
ing transcripts, if available), and a detailed record of em- 
ployment. At least one instance of creative application of 
electronic sciences must be cited in detail. (If patented, 
the patent number should be included.) Also, the project 
the applicant has greatest pride in (including reasons for 
this) should be briefly discussed. 


The location of this position is a seaboard, mid-Atlantic 
state city. The plant involved produces products in excess 
of $50,000,000 sales annually. 


Write Box 393 


ELECTRICAL ENGINEERING 
500 5th Avenue, New York 36, N. Y. 











ENGINEERS and DESIGNERS NEEDED 


MISSILE GUIDANCE 


SYSTEMS 


for: 


AND WE ALSO NEED: 
DESIGNERS 


BOMBING NAVIGATIONAL 
COMPUTER SYSTEMS 


JET AND TURBO-PROP 
ENGINE CONTROLS 






Positions Are Permanent 
Every inquiry treated confidentially and given 
immediate attention and personal reply. 


NEW CIVIL AVIATION 
PRODUCTS 


AIRBORNE FIRE 
CONTROLS 


GM CAREER OPPORTUNITIES IN 


Systems Engineering and Analysis 
Experimental Engineering 
Development Engineering 

Project Coordination 


Design Engineering 
Product Engineering 
Product Evaluation 
Field Engineering 


CHECKERS . LAYOUT MEN 


Excellent Advancement Opportunities 


WRITE TODAY FOR EMPLOYMENT APPLICATION 


Mr. John F. Heffinger 


Supervisor of Salaried Personnel 


AC SPARK PLUG DIVISION 


THE ELECTRONICS DIVISION 
GENERAL MOTORS CORPORATION 


Milwaukee 2, Wisconsin 
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Boeing ‘'E.E.’s’’ are insiders on top-secret 


Electrical engineers are doing vital work 
on significant new developments at 
Boeing. For example, the Boeing BO 
MARC IM-99 pilotless interceptor. Its 
predecessor, the Boeing GAPA, is shown 
here, because photographs of BOMARC 
are highly classified. BOMARC is a 
supersonic long-range missile that spear 
heads an entirely new weapons system. 
It is a key weapon in America’s defense 
planning. 


BOMARG, as well as other “years 
ahead” Boeing projects, which cannot be 
discussed here, are complex challenges to 
the utmost skill of an electrical engineer. 
He will find real creative interest in min- 
iaturization, electronic controls, radar 
systems, telemetering, and other fields. 


Che electrical engineer may also explore 
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the frontiers of knowledge in instrumen 
tation for flight and static testing, circuit 
design, sonic testing, and so on. 

The prestige of Boeing engineers is 
second to none. They have created such 
recent aviation milestones as the B-52 
global jet bomber, the 707 jet transport, 
and the B-47. There are superb facilities 
at Boeing: the multi-million-dollar new 
Flight Test Center, the world’s most ver- 
satile privately owned wind tunnel, the 
latest electronic computers, and more. 

Boeing engineers enjoy exceptional op 
portunities for career stability and growth. 
There are more than twice as many engi 
neers with the firm now as at the peak 
of World War II. Living is pleasant in 
the progressive, comfortable-size commu 
nities of Seattle and Wichita. 
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work 


There is room for top engineering tal 
ent on Boeing research, design and pro 
duction teams. If you feel that you belong 
with aviation’s leader, it will pay you 
to fill out the coupon below. 


JOHN C. SANDERS, Staff Engineer — Personnel 
Boeing Airplane Co., Dept. E-47, Seattle 14, Wash. 


R. J. B. HOFFMAN, Administrative Engineer 
Boeing Airplane Co., Dept. E-47, Wichita, Kansas 
If you are interested in the advantages of a 


career with Boeing, please send coupon to either 
of the above addresses 


Name 
College(s) Degree(s) Year(s) 
Address 


City 


Telephone number 


SOLEMN i 


Aviation leadership since 1916 


SEATTLE, WASHINGTON WICHITA, KANSAS 


63A 



























































\ 2 ee sa 
: JET PROPULSION LABORATORY | 
‘ For Nuclear Reactor Design of the CALIFORNIA INSTITUTE OF TECHNOLOGY 
for the Aircraft Nuclear Propuls partment of General Electric " " ee 
\ por the aoe ; pa woman aed ondon t on st in on u robe > ogre Pasadena, California 4 
problems, this position offers an exceptional opportunity in a highly 5 
\ premistne — sleet Nuclear og on ind — eee eee ee ee eee 
Slectric can offer the qualified engineer excellent prospects for a long- - Pay Pe 
\ range, well-paid career ane : Excellent opportunities exist for profes- 
\ Sa ricertee. eaanaamiartn ooh ate aw hectronaer, sional growth in research atmosphere for 
‘ yay ee knowledge of fabrication processes and techniques Engineers and Physicists of all grades. 
\ Publication of research results in the appropriate classified or Facilities and equipment are superior. 
open literature is encouraged 
\ Openings in Cincinnati, Ohio, and Idaho Falis, Idaho Airmail your summary of qualifications to: 
\ oe ee — a |) eee e mnie Rr tee a = Seaneaseseaoousceuseaneqsecousescee 
& Mr. W. J. Kelly Mr. L. A. Munther 
—— may | ae Bote Co. CALTECH 
. O. Box 1 . O. Box 535 
( incinnati 15, Ohio Idaho Falls, idaho JET PROPULSION LABORATORY 
/ 4800 Oak Grove Drive Pasadena, California 
GENERAL Qo ELECTRIC ‘i a 
S BS 
Y y >“ ns x ~~ a* a Pl Pu . . 
UTILITY EXECUTIVE ENGINEER Review of Input and Output Equipment 
LOCATION: Fast growing electric utility company in a large, progres- Used in Computing Systems 
sive city in Florida, the nation’s number one state in rate 
of industrial growth, and number two in population Papers and discussions presented at the Joint AIEE-IRE-ACM 
growth. Computer Conference, New York, N. Y., December 10-12, 1952 
RESPONSIBILITIES: Management of all engineering operations of . . . ‘ P 
company. Supervision and training of engineering de- The eng ey in oe a _— pe 
partment. represents @ irly compiete documenation 0 6 input- 
EXPERIENCE: _ Diversified engineering background in electric utility output art as it exists at present. This conference stressed 
company, —. Fe ponte ro three years supervis- those devices which have been brought to the point of 
ing engineers. ndividual must have leadership ability, : : : : : 
with potentiality for further advancement. Ability will working equipment by the various computing grou eo 
be regarded as of greater importance than just years of an attempt to acquaint a large body of engineers with the 
experience. present status of the art. Priced at $4.00, publication S-53 
AGE: 35-45 desirable. is available from: 
SALARY: Communsevate with the high level qualifications de- A 
manded by the position. % 
REPLY: Confidentiality assured. Write Box 385, Electrical Engi- > AIEE ORDER DEPARTMENT 
neering, 500 Fifth Avenue, New York 36, giving summary afl 33 West 39th Street, New York 18, N, Y. 
of qualifications. / 
pp censin epn sateen at ce enn cgi pa ahs ia ss el seep Medel iets bins cen a tpi niin ll 1 


ELECTRICAL ENGINEERS 
MECHANICAL ENGINEERS 


Engineers needed for long range expansion pro- 
gram in automation, industrial control, motor de- 
sign, and application work. 


Permanent positions with a leader in motor indus- 
try where you can work in a friendly atmos- 
phere. 


Fine schools — excellent living conditions — ad- 
vanced education at company expense. 
Interview and relocation expenses paid by us. 


Since your future depends on making the right 
connection with the right firm at the right time, 
why not write us now. 


Your letter giving full facts on education, experi- 
ence and salary requirements will be treated with 
utmost confidence. Address: 


T. R. Wieseman, Vice President 
in Charge of Engineering 


THE LOUIS ALLIS CO. 


427 East Stewart Street, Milwaukee 7, Wisconsin 
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ELECTRICAL ENGINEERS 


The National Advisory Committee for Aeronautics 
is offering varied employment opportunities in many 
fields of aeronautical research for both recent gradu- 
ates and experienced engineers. Electrical engineers 
are required for research in problem areas such as 
the following: 

Instruments for aeronautical research including 
servomechanisms, magnetic recording, counting 
circuits, pulse generation, differential transformers, 
and strain gages; hot wire anemometry for aero- 
dynamic research; study of dynamics, instability 
and response rates of automatic controls for jet 
engines at high speeds and extreme altitudes. 


Automatic research data reduction; application 
of digital computing machines, differential analyz- 
ers, and simulators for the solution of problems in 
fluid dynamics, heat flow, and vibration. 

These positions offer challenging experimental 
and theoretical assignments, a professional atmos- 
phere among experts, and recognition on a national 
and even international level. Excellent opportu- 
nities for creative research. Salaries are commensu- 
rate with qualifications and assignments. Advanced 
study is encouraged and may be pursued while in 
full-pay status. Ample leave and other fringe bene- 
fits are provided. 


Further information may be obtained by writing: 
NACA 
Lewis Flight Propulsion Laboratory 
Room 350 ASB 


21000 Brookpark Road 
Cleveland 11, Ohio 
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The construction of this new IBM installation was occa- 
sioned, in part, by a five-fold increase of laboratory per- 
sonnel over the past five years. It illustrates, graphically, 
the growing needs of science, government and industry 
for IBM’s advanced computers. More than that, it dem- 
onstrates IBM’s position as a leader in the vanguard of 
computer design and development. 


Fundamentally, however, this laboratory is the inevitable 
result of a simple idea. IBM has always believed that 
the greatest asset an engineer can possess is outstanding 
creative ability. And for many years, IBM has attempted 
to build the kind of atmosphere —the facilities, the free- 
dom, the associations—that would encourage and stimu- 
late such ability. At all times, the “new concept” is 
welcomed at IBM. And IBM’s record of accomplishment 


This is how IBM’s newest engi- 
neering laboratory in Pough- 
keepsie, New York, will lodk 


upon completion early this year 


in the creating of digital computers is a testimony to the 


continuing soundness of this basic thought. 


There is always room at IBM for vital, expanding ideas. 
In all phases of computer design and development, IBM 
offers unlimited )pportunity to outstanding scientific and 


technical men. 

If you have a degree in E.E., M.E., or Physics, or equiva- 
lent experience, write, outlining your interests, to: 
William M. Hoyt, International Business Machines, Room 
301, 590 Madison Ave., New York 22, N. Y.° 





Producer of electronic data 
processing machines, 

electric typewriters, 

and electronic time equipment. 
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RESEARCH exe 


Antenna Engineer -To conduct pattern studies 
design prototype antennas and supervise flight tests 
of new antenna installations College graduate in 
Physics, Math or E.E 


Electronic Instrumentation Engineer—Three to 
five years aircraft instrumentation experience required. 
Knowledge of transducers, amplifiers and recording 
equipment used in experimental research testing of hi- 
speed jet aircraft is essential. Knowledge of servo loop 
theory as applied to aircraft systems coupled with 
ability to properly instrument, record and analyze is 
desirable Graduates with E.E. degree preferred 


DYNAMICS —— 


Senior Electrical Engineer— For new group 
gaged in analysis and synthesis of Aircraft Electrical 
Systems for prediction of stability and fault effects 
As this field is new, ability to learn and apply new ideas 


en 


is essential Experience or a strong background in 
rotating electrical machine design plus training in 


operational mathematics, servomechanisms, or feedback 
system analysis required; analog computer background 


desirable. Rare opportunity for an electrical machine 
designer to expand into a new and challenging field of 
great importance M.S. preferred 


DESDE Me ———— 


Controls Systems Engineer—Autopilots— staff 
position available for qualified Aeronautical or Elec- 
trical Engineer with heavy experience in the design and 
installation of automatic flight control systems. Servo- 


mechanism background is essential while flight test 
experience is desirable Must be capable of evaluating 
automatic control systems and monitoring design by 


outside vendors 


Republic’s New 2-Fold Retirement Income Plan 


PART 1 A basic Retirement Income paid in full 
by Republic 


PART 2 Optional Engineer makes small 
monthly payment, company MORE THAN 
MATCHES contribution 


WHAT IT MEANS: Example: engineer starting 
dan. 1, 1956, averaging $8,000 a year for 15 years, 
then retiring at 65, receives $225.80 per month, in- 
cluding Social Security, (HE WILL HAVE PAID IN 
ONLY $8.50 per month.) 

OTHER REPUBLIC BENEFITS: All-Expense Paid 
Relocation Plan for engineers living outside New 
York and Long Island. Company-paid Life, Health 
& Accident insurance. Grants cover 2/3 cost of 
collegiate and graduate study 


>] let 
Please send complete resume, including 


details of your technical background 
Asst. Chief Engineer— Administration 
Mr. R. L. Bortner 


seeeeeereeee 


SUE PUREE AVIATION 
FARMINGDALE, LONG ISLAND, NEW YORK 
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ENGINEERS 


Electrical - Mechanical 


PHYSICISTS 







1956 
Can be 
YOUR Year 






Westinghouse 


Electronic Tube Division 
in Elmira, New York 


.. . Offers opportunities to start on 
a rewarding career of professional 
achievement and financial success 
...in a delightful vacation-land 
area, with every advantage for a 
pleasant life for you and your family. 


Openings in: 


TUBE DESIGN & DEVELOPMENT 


MICROWAVE TUBES: Magnetrons, traveling 
wave tubes, klystrons, reference cavities, and 
other devices. 

PICK-UP DEVICES: Image orthicon, vidicon, 
infra-red, X-ray image intensifier. 

CATHODE RAY TUBES: Color and black- 
&-white. 

OTHER TUBES: Including receiving and 
power tubes. 


APPLICATION ENGINEERING 


for each of the aforementioned fields. 


TEST AND MFG. EQUIPMENT DESIGN 


Seasoning and test units, induction heaters, 
wave-guide apparatus, high-frequency oscilla- 
tion test units, automatic receiving-tube test 
circuits. 


MFG. ENGINEERING 


Microwave, image orthicon, receiving or color 
TV tubes. 





Interviews in your area, or travel 
expenses paid for Elmira interviews. 


Send resume to: R. M. Jarrett 
WESTINGHOUSE ELECTRIC CORP. 
P. O. Box 284, Elmira, N. Y. 





You can be SURE .. . if it’s Westinghouse 
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Here is one of a series 
of advertisements we 
are running in FORTUNE 
and BUSINESS WEEK to 


acquaint company man- The digital computer part of the 


Ramo-Wooldridge Data Processing Center 


agements with our inter- 
est and our experience 
in the field of automation 
and data-processing. BUSINESS AUTOMATION 

We believe we are 
making good progress and MILITARY ELECTRONICS 
in developing activities 
that should ultimately 
give us a strong posi- 
tion in the tremendously 
important and rapidly 
growing field of auto- 
mation. 


The problem confronting many company managements today in deciding 
what course to follow in applying the new techniques of automation and 
data processing is similar to the problem faced in recent years by the 
leaders of our military organizations in arranging for efficient application 
of the same powerful tools of electronics to the art of war. 


At Ramo-Wooldridge the difficult demands of major military systems 
responsibility have been met successfully by the placing of heavy depend- 
ence upon teams of unusually well-qualified, mature and experienced 
scientists, operational procedures experts, and engineers. These teams deal 
with the technical and non-technical portions of a project as inseparable 
and interrelated aspects of a single problem. 


Similarly, work has been done in the last two years by this company 
on systems problems of non-military clients from such diverse fields as 
manufacturing, banking, transportation and public utility. The results 


Positions are available 
for scientists and 
engineers in these fields 
of current activity: 


strongly support the conclusion that many of the difficult problems in 
automation that face business and industry today can be economically 
solved by teams that include a breadth of technical and non-technical 
competence which permits them to conduct a highly objective, scientific 


analysis of a client’s operations and requirements: 


One important advantage to the client of such a broad and objective 
approach to his problems is the possibility of recommendations that realis- 
tic operational needs can be met without the necessity for investment in 
any additional machines or equipment. Nevertheless, the technical strength 
of The Ramo-Wooldridge Corporation, provided by its hundreds of scien- 
tists and engineers, is such that it can also undertake successfully the 
development of entirely new equipment and techniques, if required. As 
Radar and Control System an example, major programs are currently under way on the development 

Development of an advanced type of digital computer and control system, and on the 
automation of large-scale data processing activities. 


Business Data Systems 
Development 


Digital Computer Research and 
Development 


Communication Systems rf 4 
Development To a surprisingly great extent, military electro- 

nics experience has charted the course for non- 

Guided Missile Research and military automation. A major objective of The 
Development Ramo-Wooldridge Corporation is to assist busi- 

ness and industry in moving rapidly, yet realisti- 

cally and economically, to take advantage of the 


great benefits of the new techniques. The Ramo-Wooldridge 


lecture hall during a 
The lecture on Operations 
Research, as applied to 
the solution of manage- 


Ramo-Wooldridge pews ‘ a bo 
Corporation : . 


6620 BELLANCA AVENUE 
LOS ANGELES 45. CALIF. 





PACIFIC SEMICONDUC 
TORS, INC., a subsidiary 
devoted to the develop- 
ment and manufacture 
of advanced types of 
semiconductor devices 
such as diodes and 


The Ramo-Wooldridge Corporation 


8820 BELLANCA AVENUE ¢ LOS ANGELES 45 ¢ CALIF, transistors... of great 
importance in the 
future apparatus of 
automation. 
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Te the engineer 


who likes to blaze 


AiResearch is looking for your kind of engineer. 

We are playing a vital part in the great engineer- 
ing advances now taking place. Leadership in heat 
transfer is one example. 

We also pioneered the fields of small turbomachinery 
and aircraft air conditioning and pressurization sys- 
tems and developed many different types of pneumatic 
and electronic equipment...now manufacture more 
than 1000 different products. 


Positions are now open for mechanical engineers 
... electrical engineers ... physicists . . . specialists in 
engineering mechanics . . . specialists in aerodynamics 


... electronics engineers ... aeronautical engineers. 








BUMPY ROAD FOR HOT MOLECULES, 
an AiResearch development, helps lick heat 
problem. Dimples interrupt the smooth 
flow of air in thin walled tubes, and 
step up cooling efficiency 26%. 





ENGINEERS AND DESIGNERS 


Have you had 2 or more years’ experience—or are you 
especially trained or interested—in one or more of the 
following fields? Our work is in connection with appli- 
cation and design engineering on a wide variety of proj- 
ects such as electric power systems, advanced test 
facilities of unusual natures and general industrial 
installations. 


Power Generating Plants 

Transmission Lines and Substations 

Overhead & Underground Distribution Systems 
Switchgear and Relaying 

Building Lighting and Power 

Schematic and Wiring Diagrams 

Instrumentation and Machine Design 

Industrial Process Controls 

Specification Writing 


Openings also available for several recent graduates and 
draftsmen. 


Sverdrup & Parcel, Inc. was established in 1928 and 
employs over 400. We desire men who want long range 
employment. The variety and unusual nature of many 
of our projects offer challenging problems and excellent 
opportunities for development and advancement. In 
dividual responsibility and starting salary are commen 
surate with ability amd experience. Attractive Em 
ployee Benefits Plan and other desirable features 


Please write fully to— 


SVERDRUP & PARCEL, INC. 


CONSULTING ENGINEERS 


915 Olive St. Louis 1, Mo. 
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Write to Mr. Wayne Clifford, AiResearch Manufactur- 
ing Company, 9851 S. Sepulveda Blvd., Los Angeles 
45, California. Indicate your preference as to location 
between Los Angeles and Phoenix. 


THE CORPORATION 


. “ . . . . 
AiResearch Manufacturing Divisions 
Los Angeles 45, California * Phoenix, Arizona 


Designers and manufacturers of aircraft components : reFriGeRATION SYSTEMS 
PNEUMATIC VALVES AND CONTROLS + TEMPERATURE CONTROLS + CABIN AIR COMPRESSORS 
TURBINE MOTORS * GAS TURBINE ENGINES + CABIN PRESSURE CONTROLS + HEAT TRANSFER EQUIPMENT 
ELECTRO-MECHANICAL EQUIPMENT * ELECTRONIC COMPUTERS AND CONTROLS 








Change of Mailing Address 


Prompt notification of a change of address accomplishes 
three things simultaneously: change of address in the AIEE 
national records; change of mailing address for ELECTRICAL 
ENGINEERING; and notice to the local section to change 
the section mailing list. Therefore, if you have an address 
change, fill out the form below and mail it promptly to: 
AIEE Headquarters, 33 West 39th Street, New York 18, N. Y. 


Name 


New 
Street Address 


City 


Former 
Mailing Address 


Membership No.. 


(as shown in your mailing 
address) 


To assure a correct entry in the YEAR BOOK of the AIEE, 
please also furnish: 


Company Name 
Company Address 


Department...... 


Title(,.i! one has 


en assigned 
Home Address... 


Are you a registered Professional Engineer? 
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3d SENIOR ENGINEERING JOBS 


WELL WORTH LOOKING INTO... 


Senior Engineer 


Senior Engineer MEASUREMENTS 
DYNAMICS & STANDARDS 


. 7-10 years in field of electrical 
and electronic measurements 
and standards. Knowledge of 


Senior Engineer 


ELECTRONICS 








6-10 years experience in ana- 


lytical dynamics and control 
system synthesis. Some famili- 
arity with structural dynamics 
and microwave systems is de- 
sirable. Ability to direct and 
train engineers. Advanced 
formal training in analytical 
dynamics and/or servo loop 
analysis is essential. 


and experience with calibration 
of instruments and test equip- 
ment in fields of vibration, 
impact, microwave, UHF & VHF, 
video and audio and associated 
equipments such as DC and AC 
meters, ‘scopes, bridges and 
recorders. Supervisory ability 


6-10 years experience 
in missile or radar 
electronics. Advanced 
education or equivalent 
development experi- 


ence is highly desirable. 


required. 





Here are three especially attractive job op- 
portunities for engineers who want to get 
on the ground floor in the important, in- 
teresting, and challenging phase of a new 
industry—guided missiles. 

Qualified men are given real job responsi- 
bilities with Bendix and grow with the de- 
velopment of what is not only the nation’s 
most important weapon system, buta project 


that will undoubtedly lead to new and im- 








portant long-range commercial application. 

At Bendix you will be associated with top 
missile authorities and have at your command 
unexcelled engineering and manufacturing 
facilities. Salaries for these top jobs and other 
opportunities are open for discussion. Write 
today to: Mr. W. L. Webb, General Manager, 
Missile Section, Bendix Products Division, 
Bendix Aviation Corporation, 402 North 


Bendix Drive, South Bend, Ind. 





23 OTHER ENGINEERING POSITIONS! OUR, 


Bendix also offers unusual job opportunities detail every phase of our guided missile oper- 
for assistant engineers, junior engineers, ation will be sent to you on request. If you are 


IN 
GUIDED 


“ne 


and technicians, as well as a score of other interested in guided missiles, this book is 
assignments. A 30-page book describing in bound to interest you. Write for it today. i "Bondi 


ane 





JANUARY 1956 


Please mention ELECTRICAL ENGINEERING when writing to advertisers 

















70A 


SANDIA 


Con P ORs ELON 


invites well-qualified 
ENGINEERS AND SCIENTISTS 
to investigate 
CURRENT OPPORTUNITIES 
in the challenging field of 
NUCLEAR WEAPONS 
DEVELOPMENT 


We are presently 
seeking additional staff 
members. in these fields 


ENGINEERS: 

Design « Research ¢ Development 
Mechanics ¢ Electronics ¢ Aero 
nautics « Stress Analysis « Test En 
gineering © Quality Control ¢ Liaison 
Réliability Studies (¢« Packaging 
Engineering =» Human Engineering 


SCIENTISTS: 


Classical and Experimental Physics 
Engineering Physics * Mathe 
matics « Aerodynamics 


Computer Application 
Chemistry 





SANDIA CORPORATION, a subsidiary of the 
Western Electric Company located in Albuquerque, 
N. M., is engaged in the design and development 
of nuclear weapons under contract with the Atomic 
Energy Commission. Compensation is competitive 
with that offered in other industry, and employee 
benefits include exceptionally liberal paid vaca- 
tions, free group life insurance, sickness benefits, 
and a generous contributory retirement plan. In- 
terview and liberal relocation expenses are paid by 
Sandia Corporation. Albuquerque, center of a 
metropolitan area of 186,000, is located in the Rio 
Grande Valley, one mile above sea level. Urban 
shopping facilities, scenic beauty, historic interest, 
year-round sports, and sunny, mild, dry climate 
make Albuquerque an ideal home. Housing is 
readily obtainable. 
WE WILL WELCOME THE OPPORTUNITY 
TO SEND YOU FULL DETAILS 
ON CURRENT CAREER OPPORTUNITIES 


STAFF EMPLOYMENT DIVISION 551 
SANDIA CORPORATION, Albuquerque, N. M. 
Please send additional information on career 

opportunities at Sandia to: 


NAME: 
DEGREES: 
FIELD: 
EXPERIENCE IN FIELD: YEARS. 
ADDRESS: 


If you wish to submit a more complete resumé of 
your qualifications, we will be happy to give it full 
consideration immediately. 


SAVIN DLA 


CORPORATION 





ALBUQUERQUE, NEW MEXICO 
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PERMANENT, 
CREATIVE 
OPPORTUNITIES 


FOR 


ELECTRICAL 
ENGINEERS 


AT 


end” 


Immediate openings for... . . 
SENIOR COMPUTER ENGINEER 


At least five years experience with analog computers 
with control applications. A degree in electrical engi- 
neering, or math and physics required. Activity is 
in the field of aircraft and missile power plant controls, 
including gas turbine, ram jet, and rocket types. 
Work will be with hydra-mechanical, pneumatic and 
electrical components. The fuel metering research 
facility includes an analog computer and jet engine 
simulators. 


MAGNETIC AMPLIFIER SYSTEMS ENGINEER 
Electrical engineer supervisory capacity on research 
and development of magnetic amplifier circuitry, con- 
trol systems, and component design and testing, super- 
vising other engineers and technicians. 


COMPUTER ENGINEER 


Graduate engineer thoroughly qualified as a digital 
computer programmer, capable of handling engineer 
ing and production calculations, to train present per 
sonnel in preparation of data for computer appli- 
tions. Set up new applications. Work with complex 
dynamics and control problems characteristic of the 
jet engine fuel system and landing gear fields, 


LIQUID PROPELLANT ROCKET CONTROLS ENGINEER 


Mechanical or electrical engineer to supervise the re- 
search and development of liquid propellant rocket 
controls, systems design, component design, develop- 
ment and testing. 


The salary of these positions will be determined by your 
ability and experience. 

Send detailed résumé listing education, engineering 
experience, and salary requirement to: 


TECHNICAL EMPLOYMENT DEPARTMENT 
BENDIX PRODUCTS DIVISION OF 


BENDIX AVIATION CORPORATION 


401 North Bendix Drive 
South Bend 20, Indiana 


We guarantee you an immediate reply 








cats 
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Professional Engineering Direciory 


Professional Engineering Directory Card 1” x 2” 


12 times $120.00 





AIRPAX PRODUCTS CO. 


Development Division 


Specialists in the 
Design and Manufacture of 
Unusual Transformers and Relays 


Middle River Baltimore 20, Md. 


INTERNATIONAL 
ENGINEERING COMPANY, INC. 
Engineers 
Investig ations—Reports— Design 
Procurement—Field Engineering 
Domestic and Foreign 
74 New Montgomery St., 

San Francisco 5, Calif. 


MINER and MINER 
Consulting Engineers 
Incorporated 


Greeley Colorado 








BLACK & VEATCH 
Consulting Engineers 


Electricity— W ater—Sewage— Industry 
Reports, Design, Supervision of Construction, 
Investigations, Valuation and Rates 


4706 Broadway Kansas City 2, Missouri 


JACKSON & MORELAND 


Engineers and Consultants 
Design and Supervision of Construction 
Reporte—Exzeminations—Appraicals 
Machine Design—Technical Publications 
BOSTON NEW YORK 


Consult 
Z. H. POLACHEK 
Registered Patent Attorney 


1234 BROADWAY 
(At 31st St.) 


New York 1, N. Y. 
PHONE 
LO. 58-3088 








DeLEUW, CATHER & COMPANY 
Consulting Engineers 
Transportation, Public Transit and 
Industrial Problems 
Industrial Plante—Grade Separations 
Tunnels— Power Plants—Municipal Works 


150 N. Wacker Drive, CHICAGO 6, Ill. 
79 McAllister St, SAN FRANCISCO 2, Calif. 





q CONSULT THIS DIRECTORY 
when in need of specialized 


engineering service 


FRANCIS W. RINGER 
ASSOCIATES 
Consulting Corrosion Engineer 


7 Hampden Ave. MOhawk 42863 
Narberth (Suburban Phila.) Pa. 








Electrical Testing 
Laboratories, Inc. 
Electrical, hanical, phot: tric, radio- 
metric and chemical laboratories, rendering 
testing, research and associated services, 
including certification, inspections at factories 
and field investigations 


2 East End Avenue at 79th St., New York 2) 





THE KULJIAN CORPORATION 


Engineers ¢ Constructors * Consultants 


POWER PLANT SPECIALISTS 
(Steam, Hydro, Diesel) 


Utility e Industria] e Chemical 
1200 NO. BROAD ST., PHILADELPHIA 21, PA. 


SANDERSON & PORTER 


CONSTRUCTION 
REPORTS SURVEYS 


New York New York 











TRANSISTOR ENGINEERING 


8S. Moskowitz D.D. Grieg N_ J. Gottfried 
Product T 





istorization, Complete Service in 

h, devel t and pro- 
duction on transistor circuitry, products and 
instruments. 


Electronic Research Associates, Inc. 
67 East Center Street, Nutley, N. ] 
NUtley 2-5410 





PETER F. LOFTUS 
CORPORATION 
Design and Consulting Engineers 


Electrical e Mechanical e Structural 
Civil e Thermodynamic ¢ Architectural 
First National Bank Building 
Pittsburgh 22, Pennsylvania 





SARGENT & LUNDY 
ENGINEERS 
140 South Dearborn Street 
CHICAGO, ILLINOIS 











FREDERICK RESEARCH CORP. 
BETHESDA 14, MARYLAND 
Tel: Washington, D. C., OLiver 45897 
| ee Studies, , Evaluations, Specifications, 
Prototype Manu 
a Tanteinel Writing, Drafting Art Work 
-—In fields related to Elec- 





Offset Printing 
tronics Test Equipment, Radio Interference, 
VHF-UHF Tuners and Circuits, Missiles, 


Rlectr: ical Syst 


and Components 





N. A. LOUGEE & COMPANY 


Engineers and Consultants 


REPORTS—APPRAISALS—DEPRECIATION 
STUDIES—RATE CASES—BUSINESS 
AND ECONOMIC STUDIES 


120 Broadway New York 


The J. G. WHITE 
Engineering Corporation 


Design—Construction—Reports— 
Appraisals 


80 Broad Street NEW YORK 











HIGHLAND ENGINEERING CO. 
William R. Spittal & Staff 


Development and Manufacture 
of Transformers, Chokes Etc. 


for the 
Electronic, Industrial and Allied Fields 
90 Magnolia St., Westbury, L.I., N.Y. 
WE-7-2933 








MEASUREMENTS CORP. 


RESEARCH & MANUFACTURING 
ENGINEERS 


Harry W. Houck Martial A. Honnell 
John M. van Beuren 
Specialists in the Design and 
Development of Electronic Test Instrument 


Boonton, N. J. 








PROFESSIONAL SERVICES 


over a wide range are offered 


by these cardholders 
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COMPLETE 



























UP- P-10- -0-DATE HENRITE CATALOG 
JUST OFF THE PRESS! 










Send For 
Your FREE Copy Now! 


This could be one of the most important books in your 
company file. Just revised and now completely up-to- 
date, this Henrite catalog offers full information and 
informative data on typical products...the story on 
Henrite carbon and graphite products and molded 
mechanical rubber products for industry, transportation 
and appliances. Send us your name and your company 
name and address. We'll rush your free copy to you. 


BE RIGHT — WT <a —" 
PRODUCTS CORP. 


fronton, Ohio 
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Magnets for rotors or stators 
...any design or size you may require 








“MAGNETIC MATERIALS CATALOG” 
Write for your copy 


Contains handy data on various types of 
Alnico Magnets, partial lists of stock 
items, and information on other perma- 
nent magnet materials. Also includes 
valuable technical data on Arnold tape- 
wound cores, powder cores, and types 
“C” and “E” split cores in various tape 
gauges and core sizes. 


ADDRESS DEPT. EL-61 
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The use of Alnico permanent magnets in rotor and stator assemblies 


of motors, generators, magnetoes and tachometers has revolu- 
tionized the designs of these devices. Whatever your need may be 
—from a tiny rotor for a timing device to a large slab for power 
generators—Arnold can take care of your requirements, either for 


experimental samples or production quantities. 
| 


@ Let us work with you. You will have the advantage of working with 
a leading producer of rotor magnets, whose manufacturing and 
testing facilities—the most modern in the business—give you the 


best assurance of high quality standards and uniform performance. 


\R. | ENGINEERING (COMPANY 
SUaBIDIABY OF ALLEGHENY LUDLUM STEEL CORPORATION 
General Office & Plant: Marengo, Illinois 
DISTRICT SALES OFFICES . . . New York: 350 Fifth Ave. 
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THIS IS A 


CABLE TERMINAL 


PORCELAIN 


This is the terminal 
insulation for a 34.5 Kv low-pressure gas-filled cable. 
Its duties are both electrical and mechanical. Elec- 
trically, it provides the medium for changing the paper 
insulation of the cable to the air insulation of the open 
conductor. Mechanically, it serves as part of a leak- 
proof joint which confines the gas in the cable. 


Specification of performance characteristics of 


cable and cable accessories has in recent years become 
a matter of increasing scientific exactitude. Thorough 
engineering and control have replaced guesswork. In 
this development, Lapp is proud to have been able to 
provide ceramic design and production facilities apace 


of progress in the field. 





On this piece, both ends, as well as the flange bear- 
ing surface, are ground for gasketing. To provide for 
dielectric grading, an area at the center is conductive- 
glazed, and the tapered surface is precision-ground 
for application of dielectric grading materials. 

This is typical of but one of the many types of 
problems involving high-voltage insulation solved by 
Lapp. Lapp design and Lapp production methods add 
reliability and service life to equipment insulated by 
Lapp porcelain and Lapp porcelain-metal assemblies. 

Porcelain by LAPP, in complicated special shapes, 
or in insulators for line and station use, is a guarantee 
of operating security, long life, low upkeep. 

Lapp Insulator Co., Inc., Le Roy, N. Y. 
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The Most Useful Impedance Bridge 
for ANY Electrical Laboratory 


for Measurements of 


A\\\W— Resistance: | milliohm 


to | megohm 
— |} - Capacitance: 1 micromicro- 
farad to 100 microfarads 


al C06 WwW Inductance: | microhenry 


to 100 henrys 


Dissipation factor 
(R/X): .002 to | 


Storage factor 
(X/R or Q): .02 to 1000 


Featuring 


Direct-Reading over these extremely 
wide ranges 
Accuracies sufficient for almost 
all routine measurements 
Completely self-contained, 
portable and always set up and 
ready for immediate use 
1000-Cycle hummer for a-c supply; : The Type 650-A 
four No. 6 dry cells for dc / Impedance Bridge 
Zero-center galvanometer for d-c null j/ is designed to give many 
indication; terminals for accessory head- 2am i/ = years of continual, trouble- 
set for a-c detection 7 free service. Price: $260.00 
Terminals for external generator for 
measurements from a few cycles to 10 Thousands of these bridges are in use throughout the world 
kil les 4 : . in industrial and governmental laboratories, educational 
Hocycies institutions, electric generating stations etc. 


WE SELL DIRECT Prices are net, FOB 
Cambridge or West Concord, Massachusetts 


salma) GENERAL RADIO Company 


275 Massachusetts Avenue, Cambridge 39, Massachusetts, U.S.A. 


90 West Street NEW YORK 6 «+ 8055 13th St ver Spring, Md. WASHINGTON, D.C 
1150 York Road, Abington, Pa. PHILADELPHIA 
320 S. Michigan Ave. CHICAGO 5 «+ 1000 N. Seward St. LOS ANGELES 38 





For long-period steady operation and in applications where ad- —,omirrance meters moouahen mavens ssenas. Goeenavons 
ditional sensitivity is desired, the Type 650-P1 Oscillator-Amplifier = »mruriers MOTOR CONTROLS SOUND & VIBRATION METERS 
is a most useful accessory. It fits into the battery compartment of the See recone sauaanats step gece 1 MON 
Type 650 Bridge, operates from a-c line, provides a v-t oscillator op- QUENCY MEASURING PARTS A Dit HF MEASURING FQUIPMEN 
erating at | kc, a source of dc for resistance measurements and an miaeeesasiuiat sae AWE — 
amplifier with a voltage gain continuously adjustable to about 45 db ~ aD onpaa oe ere vt weneaneaa 


Type 650-P1 Oscillator-Amplifier: $150.00 meGonmmaten . WAVE PLIERS 
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Flood Proves G-E Switchgear’s Superior Quality 


G-E Metal-clad units stayed in operating condition, needed only minor cleaning 





HERE’S WHY 
G-E switchgear was virtually un- 
damaged by flood. Bus (1) and 
current transformers (2) are located 
at top. Vertical lift design keeps 
breaker (3) off floor 


Even though several 
water actually flooded the lower 
compartments of the General 
Electric Metal-clad switchgear at 
this Fort Worth plant, no vital 
parts of the units were affected. 
Although not designed for ‘‘flood 
duty,” the advanced features 
which make G-E Metal-clad units 
best under ordinary conditions 
also helped in this emergency. 
Take, for instance, the vertical 
lift feature which kept the breaker 
mechanism safely above the floor. 
This design improvement was 
originally introduced as a safety 
measure—so personnel could ac- 
tually see the disconnect. Mechan- 
ically operated, it includes shutters 
which automatically close over the 


inches of 


stationary contacts for maximum 
protection. 

Away from the danger of flood, 
the bus is housed at the top of the 
cabinet in a totally enclosed, Self- 
X insulated compartment. Struc- 
turally stronger, this arrangement 
also provides greater electrical 
protection. The current trans- 
formers, like the bus, are also en- 
closed in a separate compartment, 
well ventilated for greater protec- 
tion against excessive humidity. 
For information on how your plant 
can benefit from the plus values 
of G-E Metal-clad switchgear, 
contact your nearest G-E Appara- 
tus Sales Representative or write 
for bulletin GEA-5664, General 
Electric Company, Schenectady 5, 
New York. 
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